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PYRIMIDINE DERIVATIVES AND THEIR USE
AS CB2 MODULATORS

CROSS REFERENCES TO RELATED
APPLICATIONS

This application 1s a 371 Application of PCT/EP2003/
009217, filed 19 Aug. 2003, which claims priority to GB
Application Serial No. 0219501 4, filed 21 Aug. 2002 and
0309326.7, filed 24 Apr. 2003.

The present invention relates to novel pyrimidine deriva-
tives, pharmaceutical compositions containing these com-
pounds and their use 1n the treatment of diseases, particularly
pain, which diseases are caused directly or indirectly by an
increase or decrease 1n activity of the cannabinoid receptor.

Cannabinoids are a specific class of psychoactive com-
pounds present in Indian cannabis (Cannabis sativa), includ-
ing about sixty different molecules, the most representative
being cannabinol, cannabidiol and several 1somers of tetrahy-
drocannabinol. Knowledge of the therapeutic activity of can-
nabis dates back to the ancient dynasties of China, where,
5,000 years ago, carnnabis was used for the treatment of
asthma, migraine and some gynaecological disorders. These
uses later became so established that, around 1850, carnnabis
extracts were included in the US Pharmacopaeia and
remained there until 1947,

Cannabinoids are known to cause different effects on vari-
ous systems and/or organs, the most important being on the
central nervous system and on the cardiovascular system.
These effects include alterations 1n memory and cognition,
cuphoria, and sedation. Cannabinoids also increase heart rate
and vary systemic arterial pressure. Peripheral effects related
to bronchial constriction, immunomodulation, and inflam-
mation have also been observed. The capability of cannab-
inoids to reduce intraocular pressure and to affect respiratory
and endocrine systems 1s also well documented. Seee.g. L. E.
Hollister, Health Aspects of Cannabis, Pharmacological
Reviews, Vol. 38, pp. 1-20, (1986). More recently, 1t was
found that cannabinoids suppress the cellular and humoral
immune responses and exhibit anti-inflammatory properties.
Wirth et al., Anti-inflammatory Properties of Cannab-
ichrome, Life Science, Vol. 26, pp. 1991-1995, (1980).

In spite of the foregoing benefits, the therapeutic use of
cannabis 1s controversial, both due to 1ts relevant psychoac-
tive elfects (causing dependence and addiction), and due to
manifold side effects that have not yet been completely clari-
fied. Although work 1n this field has been ongoing since the
1940’s, evidence indicating that the peripheral effects of can-
nabinoids are directly mediated, and not secondary to a CNS
elfect, has been limited by the lack of receptor characterisa-
tion, the lack of information concerning an endogenous can-
nabinoid ligand and, until recently, the lack of receptor sub-
type selective compounds.

The first cannabinoid receptor was found to be mainly
located 1n the brain, 1n neural cell lines, and, only to a lesser
extent, at the peripheral level. In view of its location, 1t was
called the central receptor (“CB17). See Matsuda et al.,
“Structure of a Cannabinoid Receptor and Functional Expres-
sion of the Cloned cDNA,” Nature, Vol. 346, pp. 561-564
(1990. The second cannabinoid receptor (“CB2”) was 1den-
tified 1 the spleen, and was assumed to modulate the non
psychoactive effects of the cannabinoids. See Munro et el.,
“Molecular Characterization of a Peripheral Receptor for
Cannabinoids,” Nature. Vol. 365, pp. 61-65 (1993).

Recently, some compounds have been prepared which are
capable of acting as agonists on both the cannabinoid recep-
tors. For example, use of dertvatives of dihydroxypyrrole-1,
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2.,3-d,e)-1,4-benzoxazine in the treatment of glaucoma and
the use of dertvatives of 1,5-diphenyl-pyrazole as immuno-
modulators or psychotropic agents in the treatment of various
neuropathologies, migraine, epilepsy, glaucoma, etc are
known. See U.S. Pat. No. 5,112,820 and EP 576357, respec-
tively. However, because these compounds are active on both
the CB1 and CB2 receptor, they can lead to serious psycho-
active elfects.

The foregoing indications and the preferential localisation
of the CD2 receptor 1n the immune system confirms a specific
role of CB2 in modulating the immune and anti-inflammatory
response to stimuli of diflerent sources.

The total size of the patient population suffering from pain
1s vast (almost 300 million), dominated by those sulfering
from back pain, osteo-arthritic pain and post-operative pain.

Neuropathic pain (associated with neuronal lesions such as
those mduced by diabetes, HIV, herpes infection, or stroke)
occurs with lower, but still substantial prevalence, as does
cancer pain.

The pathogenic mechanisms that give rise to pain symp-
toms can be grouped 1nto two main categories:

those that are components of inflammatory tissue
responses (Inflammatory Pain);

those that result from a neuronal lesion of some form
(Neuropathic Pain).

Chronic inflammatory pain consists predominantly of
osteo-arthritis, chronic low back pain and rheumatoid arthri-
t1s. The pain results from acute and on-going injury and/or
inflammation. There may be both spontaneous and provoked
pain.

There 1s an underlying pathological hypersensitivity as a
result of physiological hyperexcitability and the release of
inflammatory mediators which further potentiate this hyper-
excitability. CB2 receptors are expressed on inflammatory
cells (T cells, B cells, macrophages, mast cells) and mediate
immune suppression through inhibition of cellular interac-
tion/inflammatory mediator release. CB2 receptors may also
be expressed on sensory nerve terminals and therefore
directly inhibit hyperalgesia.

The role of CB2 in immunomodulation, inflammation,
osteoporosis, cardiovascular, renal and other disease condi-
tions 1s now being examined. In light of the fact that cannab-
1noids act on receptors capable of modulating different func-
tional effects, and in view of the low homology between CB2
and CB1, the importance of developing a class of drugs selec-
tive for the specific receptor sub-type 1s evident. The natural
or synthetic cannabinoids currently available do not fulfil this
function because they are active on both receptors.

Based on the foregoing, there 1s a need for compounds
which are capable of selectively modulating the receptor for
cannabinoids and, therefore, the pathologies associated with
such receptors. Thus, CB2 modulators offer a unique
approach toward the pharmacotherapy of immune disorders,
inflammation, osteoporosis, renal 1schemia and other patho-
physiological conditions.

The present invention provides novel pyrimidine deriva-
tives of formula (I) and pharmaceutically acceptable deriva-
tives thereol, pharmaceutical compositions containing these
compounds or derivatives, and their use as CB2 receptor
modulators, which are useful 1n the treatment of a variety of
disorders.

The present invention further comprises a method for treat-
ing disease mediated by CB2 receptors 1n an amimal, includ-
ing humans, which comprises administering to an animal 1n
need thereol an effective amount of a compound of formula
(I) or a pharmaceutically acceptable derivative thereof.
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The invention provides compounds of formula (I):

(D)

R4
N N
‘ \( N+
In2
R'R*N z N
O RO
wherein:

Y 1s phenyl, optionally substituted with one, two or three
substituents:

R' is selected from hydrogen, C,_. alkyl, C,_ . cycloalkyl
and halosubstitutedC, _ alkyl;

R”is (CH,), R® where m is 0 or 1;

or R' and R” together with N to which they are attached
form an optionally substituted 4 to 8-membered non-aromatic
heterocyclyl ring;

R® is an optionally substituted 4- to 8-membered non-
aromatic heterocyclyl group, an optionally substituted C,_4

cycloalkyl group, an optionally substituted straight or
branched C, _,, alkyl, a C._, cycloalkenyl or R”;

R* is selected from hydrogen, C, . alkyl, C,_. cycloalkyl,
or halosubstitutedC, _. alkyl, COCH,, and SO,Me;

R is

{/X
R?
)p

wherem p1s 0, 1 or 2 and X 1s CH,, or O;

R® is methyl, chloro or CHxFn whereinn is 1, 2, or 3, X is
0, 1 or 2 and n and x add up to 3;

R” is OH, C,_.alkoxy, NR**R®, NHCOR”, NHSO,R”,
SOgR”;

R®*is H or C, _calkyl;

R®” is H or C, _.alky];

R” is C,_salkyl;

qi1s 0, 1 or 2;

and pharmaceutically acceptable derivatives thereof.
In one particular embodiment Y 1s a substituted phenyl.

In one particular embodiment Y 1s substituted by 1 or 2
substituents. If mono-substituted, in one particular embodi-
ment the substituent 1s 1 the 3 position. If di-substituted, in
one particular embodiment the substituents are 1n the 2- and
4-positions.

When Y 1s substituted, the substituent or substituents are
preferably selected from C, . alkyl, halosubstitutedC,
alkyl, C,_4 alkoxy, a hydroxy group, a cyano group, halo, a
C, _calkylsultonyl group, —CONH,, —NHCOCH, and
—COOH. Furthermore the substituent or substituents can be
selected from halosubstitutedC, _.alkoxy, and SO,NR®*“R®”
wherein R®* and R®” are as defined above. Additionally the
substituent or substiuents can be SC, _.alkyl.

In one particular embodiment Y 1s substituted by chloro,
fluoro, bromo, cyano, CF,, methyl, CF;O— or SCH; and
methoxy; more particularly halo, cyano or methoxy.
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In one particular embodiment the compound of formula (1)
1s a compound of formula (Ia)

(la)
R4

‘ (Rm)d
‘ NYN\‘/\\\%
e NS

RIRZN

O R®

wherein;

R' is selected from hydrogen, C, , alkyl, C,_. cycloalkyl
and halosubstitutedC, _. alkyl;

R*is (CH,), R> where mis O or 1;

or R' and R together with N to which they are attached
form a 4- to 8-membered non-aromatic ring selected from
azetidinyl, pyrrolidinyl, morpholinyl, piperizinyl, piperidi-
nyl, tetrahydropynidinyl, azapine, oxapine, azacyclooctanyl,
azaoxacyclooctanyl and azathiacyclooctanyl any of which
can be unsubstituted or substituted by one, two or three sub-
stituents selected from C,_, alkyl, C,_ alkoxy, a hydroxy
group, a cyano group, halo, sulfonyl group, methylsulionyl,
NR®*R®*”, NHCOCH,, (—0), and —CONHCH,.

R> is 2- or 3-azetidinyl, oxetanyl, thioxetanyl, thioxetanyl-
s-oxide, thioxetanyl-s,s-dioxide, dioxalanyl, pyrrolidinyl, tet-
rahydrofuranyl, tetrahydrothiophenyl, morpholinyl, piperidi-
nyl, piperzinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
thiomorpholinyl, thiomorpholinyl-s,s-dioxide, tetrahydropy-
ridinyl, azapine, oxapine, azacyclooctanyl, azaoxacycloocta-
nyl, azathiacyclooctanyl, oxacylcooctanyl, thiacyclooctanyl,
a C,_4 cycloalkyl group, a straight or branched C, _,, alkyl, a
C._, cycloalkenyl or R, any of which can be unsubstituted or
substituted by one, two or three substituents selected from
C,_alkyl, C, . alkoxy, a hydroxy group, a cyano group, halo,
sulfonyl group, methylsulfonyl, NR®‘R®*”, NHCOCH.,
(—0), and —CONHCH;

R'" is selected from C, . alkyl, halosubstitutedC, . alkyl,
C,_¢ alkoxy, ahydroxy group, acyano group, halo, aC, _.alkyl
sulfonyl group, —CONH,, —INHCOCH,, —COOH, halo-
substitutedC, _.alkoxy, SC, _calkyl and SO,NR**R®”;

R* is selected from hydrogen, C, . alkyl, C,_ cycloalkyl,
or halosubstitutedC, _. alkyl, COCH,, and SO,Me;

R> is

>C/X
R’
)p

whereinp 1s 0, 1 or 2 and X 1s CH,, or O;

R® is methyl, chloro or CHxFn whereinnis 1, 2, or 3, x is
0, 1 or 2 and n and x add up to 3;

R” is OH, C,_.alkoxy, NR**R®*”, NHCOR”, NHSO,R”,
SOgR”;

R®*is H or C,_.alkyl;

R®” is H or C,_.alkyl;

R” is C,_.alkyl;

qi1s 0, 1 or 2;

dis0, 1,2 or 3

and pharmaceutically acceptable derivatives thereof.

In one particular embodiment R" is hydrogen.

In one particular embodiment R” is C, _.alkyl or hydrogen,
more preferably methyl or hydrogen even more preferably
hydrogen.
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Alternatively R* and R” together with N to which they are
attached form an optionally substituted 5- or 6-membered
non-aromatic heterocyclyl ring.

When R" and R together with N to which they are attached
form a 4- to 8-membered non-aromatic heterocyclyl ring

which is substituted, or when R° is substituted, the substituent
or substituents are preferably selected from: C,  alkyl, C, _,

alkoxy, a hydroxy group, a cyano group, halo or a sulfonyl
group. Additionally the optional substituent(s) can be
choosen from methylsulfonyl, NR®**R®*”, NHCOCH,, (—O0),

or —CONHCH,;.
In one particular embodiment R° is CHxFn, for example

CF;, CHF,, CH,F, more preferably CF,.
In one particular embodiment R is

ﬁx
R?
)p

wherem p1s 0, 1 or 2;

In one particular embodiment R’ is OH.

In one particular embodiment R is an optionally substi-
tuted 4- to 8-membered non-aromatic heterocyclyl group, an
optionally substituted C,_, cycloalkyl group, an optionally
substituted straight or branched C, _, , alkyl or R”.

In one particular embodiment when R” is an optionally
substituted C,_,cycloalkyl group or an optionally substituted
4- to 8-membered nonaromatic heterocyclyl, m1s 1.

In one particular embodiment R” is an optionally substi-
tuted C,_.cycloalkyl group or an optionally substituted 4- or
6-membered nonaromatic heterocyclyl.

In one particular embodiment R* and R* together with N to
which they are attached form a 4- to 8-membered non-aro-
matic heterocyclyl ring which 1s selected from pyrrolidinyl,
morpholinyl, piperizinyl, piperidinyl and tetrahydropyridi-
nyl.

In one particular embodiment when R is nonaromatic
heterocyclyl 1t 1s selected from pyrrolidinyl, tetrahydrofura-
nyl, tetrahydrothiophenyl, morpholinyl, piperidinyl, piper-
azinyl, tetrahydropyranyl, tetrahydrothiopyranyl, thiomor-
pholinyl, thiomorpholinyl-s,s-dioxide, tetrahydropyridinyl.

In one particular embodiment the compound of formula (I)
1s a compound of formula (Ib)

(Ib)
R4

‘ (Rlﬂ)d
N\rN\‘/x\‘%
H
3
R\PC,]/mNY\—/ N NF
H,

O
N
F

[

wherein;

R> is pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophe-
nyl, morpholinyl, piperidinyl, piperazinyl, tetrahydropyra-
nyl, tetrahydrothiopyranyl, thiomorpholinyl, thiomorpholi-
nyl-s,s-dioxide, tetrahydropyridinyl, a C,_, cycloalkyl group,
any of which can be unsubstituted or substituted by one, two
or three substituents selected from C, _, alkyl, C,_, alkoxy, a
hydroxy group, a cyano group, halo, sulfonyl group, methyl-
sulfonyl, NR**R®*”, NHCOCH,, (—0), and —CONHCH,:
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R is selected from chloro, fluoro, bromo, cyano, CF.,
methyl, CF,0O— or SCH, and methoxy;

R* is selected from hydrogen or methy];

R**1s H or C,_.alkyl;

R®”is H or C,_.alkyl;

m 1s O or 1

di1s 0, 1, 2 or 3 and

and pharmaceutically acceptable derivatives thereof.

In one particular embodiment m 1s 1.

In one particular embodiment the compound of formula (1)
1s a compound of formula (Ic)

(Ic)

Ifl
10
N S
RIRN ‘ /N ‘ Z
7 F/\F
F
wherein;

R' and R together with N to which they are attached form
a 5- to 6-membered non-aromatic ring selected from pyrro-
lidinyl, morpholinyl, piperizinyl, piperidinyl and tetrahydro-
pyridinyl, any of which can be unsubstituted or substituted by
one, two or three substituents selected from C,_.alkyl,
C,_galkoxy, a hydroxy group, a cyano group, halo, sulfonyl
group, methylsulfonyl, NR**R®*”, NHCOCH,, (—0O), and
—CONHCH.,.

R' is selected from chloro, fluoro, bromo, cyano, CF.,
methyl, CF,O— or SCH, and methoxy;

R* is hydrogen or methy];

R®*is H or C,_.alkyl;

R®”is H or C,_.alkyl;

di1s O, 1, 2 or 3 and

and pharmaceutically acceptable derivatives thereof.

In one particular embodiment the compounds are selective
for CB2 over CB1. Preferably the compounds are 100 fold
selective 1.e. compounds of formula (I) have an EC50 value at
the cloned human cannabinoid CB2 receptor of at least 100
times the EC50 values at the cloned humna cannabinoid CB1
receptor or have less than 10% eflicacy at the CB1 receptor.

The mvention 1s described using the following definitions
unless otherwise indicated.

The term “pharmaceutically acceptable derivative” means
any pharmaceutically acceptable salt, ester, salt of such ester
or solvate of the compounds of formula (I), or any other
compound which upon administration to the recipient is
capable of providing (directly or indirectly) a compound of
formula (I) or an active metabolite or residue thereof.

It will be appreciated by those skilled 1n the art that com-
pounds of formula (I) may be modified to provide pharma-
ceutically acceptable derivatives thereotf at any of the func-
tional groups in the compounds, and that the compounds of
formula (I) may be dervatised at more than one position.

It will be appreciated that, for pharmaceutical use, the salts
referred to above will be physiologically acceptable salts, but
other salts may find use, for example 1n the preparation of
compounds of formula (I) and the physiological acceptable
salts thereof. Pharmaceutically acceptable salts include those
described by Berge, Bighley and Mondkhouse, J. Pharm. Sci.,
1977, 66, 1-19. The term “pharmaceutically acceptable salts™
refers to salts prepared from pharmaceutically acceptable
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non-toxic bases including inorganic bases and organic bases.
Salts dertved from inorganic bases include aluminum, ammo-
nium, calcium, copper, ferric, ferrous, lithium, magnesium,
manganic salts, manganous, potassium, sodium, zinc, and the
like. Salts dertved from pharmaceutically acceptable organic
non-toxic bases include salts of primary, secondary, and ter-
tiary amines, substituted amines mcluding naturally occur-
ring substituted amines, cyclic amines, and basic 10n
exchange resins, such as arginine, betaine, caifeine, choline,
N,N'-dibenzylethylenediamine, diethylamine, 2-diethylami-
noethanol 2-dimethylaminoethanol, ethanolamine, ethylene-
diamine, N-ethyl-morpholine, N-ethylpiperidine, glucamine,
glucosamine, histidine, hydrabamine, i1sopropylamine,
lysine, methylglucamine, morpholine, piperazine, piperi-
dine, polyamine resins, procaine, purines, theobromine, tri-
cthylamine, trimethylamine, tripropyl amine, tromethamine,
and the like. When the compound of the present invention 1s
basic, salts may be prepared from pharmaceutically accept-
able non-toxic acids, icluding morganic and organic acids.
Such acids include acetic, benzenesulfonic, benzoic, cam-
phorsulfonic, citric, ethanesulfonic, fumaric, gluconic,
glutamic, hydrobromic, hydrochloric, 1sethionic, lactic,
maleic, malic, mandelic, methanesulfonic, mucic, nitric,
pamoic, pantothenic, phosphoric, succinic, sulfuric, tataric,
p-toluenesulfonic acid, and the like.

Preferred examples of pharmaceutically acceptable salts
include the ammonium, calctum, magnesium, potassium, and
sodium salts, and those formed from maleic, fumaric, ben-
701C, ascorbic, pamoic, succinic, hydrochloric, sulfuric, bis-
methylenesalicylic, methanesulifonic, ethanedisulionic, pro-
pionic, tartaric, salicylic, citric, gluconic, aspartic, stearic,
palmuitic, 1taconic, glycolic, p-aminobenzoic, glutamic, ben-
zenesulfonic, cyclohexylsulfamic, phosphoric and nitric
acids.

The terms ‘halogen or halo’ are used to represent fluorine,
chlorine, bromine or 10dine.

The term ‘alkyl” as a group or part of a group means a
straight or branched chain alkyl group or combinations
thereot, for example a methyl, ethyl, n-propyl, 1-propyl, n-bu-
tyl, s-butyl, t-butyl, pentyl, hexyl, 1,1-dimethylethyl, or com-
binations thereof.

The term ‘alkoxy’ as a group or as part of a group means a
straight, branched or cyclic chain alkyl group having an oxy-
gen atom attached to the chain, for example a methoxy,
cthoxy, n-propoxy, 1-propoxy, n-butoxy, s-butoxy, t-butoxy
group, pentoxy, hexyloxy group, cyclopentoxy or cyclohexy-
loxy group.

The term ‘cycloalkyl” means a closed non-aromatic ring,
tor example cyclobutyl, cyclopentyl, cyclohexyl or cyclohep-
tyl, or cyclooctyl.

The term ‘cycloalkenyl” as a group or part of a group
means a non-aromatic ring, containing at least one CH—CH
moiety for example cyclobutenyl, cyclopentenyl, cyclohex-
enyl or cycloheptenyl, or cyclooctenyl.

When R' and R” taken together with the N to which they are
attached form an optionally substituted heterocyclyl ring, the
ring may optionally contain 1, 2, 3 or 4 further heteroatoms.
The ring may be saturated or unsaturated. Preferably the
turther heteroatoms are selected from oxygen, nitrogen or
sulphur. An example of a 4-membered heterocyclyl ring 1s
azetidinyl. Examples of 3-membered heterocyclyl rings
include pyrrolidinyl. Examples of 6-membered heterocyclyl
rings are morpholinyl, piperizinyl or piperidinyl. An addi-
tional example 1s tetrahydropyridinyl. Examples of a 7-mem-
bered heterocyclyl ring are azapine or oxapine. Examples of
8-membered heterocyclyl rings are azacyclooctanyl, azaox-
acyclooctanyl or azathiacyclooctanyl.
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When R” is an optionally substituted non-aromatic hetero-
cyclyl group, the ring may contain 1, 2, 3, or 4 heteroatoms.
Preferably the heteroatoms are selected from oxygen, nitro-
gen or sulphur. Examples of 4-membered groups are 2- or
3-azetidinyl, oxetanyl, thioxetanyl, thioxetanyl-s-oxide,
thioxetanyl-s,s-dioxide. Examples of S-membered heterocy-
clyl groups 1n this instance include dioxalanyl, pyrrolidinyl or
tetrahydrofuranyl or tetrahydrothiophenyl. Examples of
6-membered heterocyclyl groups are morpholinyl, piperidi-
nyl, piperazinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
thiomorpholinyl or thiomorpholinyl-s,s-dioxide. An addi-
tional example 1s tetrahydropyridinyl. Examples of a 7-mem-
bered heterocyclyl ring are azapine or oxapine. Examples of
8-membered groups are azacyclooctanyl, azaoxacycloocta-
nyl or azathiacyclooctanyl, oxacylcooctanyl, or thiacyclooc-
tanyl.

In one particular embodiment compounds of the present
invention can be selected from:
1-[2-(3-Chlorophenylamino)-4-trifluoromethylpyrimidin-5-

yl]-1-piperidin-1-ylmethanone;
2-(3-Chlorophenylamino )-4-trifluoromethylpyrimidine-5-

carboxylic acid cyclopentylmethyl-amide;
1-[2-(3-Chlorophenylamino)-4-trifluoromethylpyrimidin-5-
yl]-1-morpholin-4-yl-methanone;
2-(3-Chlorophenylamino )-4-trifluoromethylpyrimidine-5-
carboxylic acid cyclohexylmethyl-amide;
2-Phenylamino-4-trifluoromethylpyrimidine-3-carboxylic
acid cyclohexylmethyl-amide;
1-[2-(2,3-Dichlorophenylamino)-4-trifluoromethylpyrimi-
din-5-yl1]-1-morpholin-4-yl-methanone;
1-[2-(2,4-Dichlorophenylamino)-4-trifluoromethylpyrimi-
din-5-yl]-1-morpholin-4-yl-methanone;
1-[2-(3,4-Dichlorophenylamino)-4-trifluoromethylpyrimi-
din-5-vl1]-1-morpholin-4-yl-methanone;
1-[2-(2,5-Dichlorophenylamino)-4-trifluoromethylpyrimi-
din-5-vl1]-1-morpholin-4-yl-methanone;
1-[2-(3-Fluorophenylamino )-4-tritfluoromethylpyrimidin-5-
yl]-1-morpholin-4-yl-methanone;
1-[2-(3-Bromophenylamino)-4-trifluoromethylpyrimidin-5-
yl]-1-morpholin-4-yl-methanone;
1-[2-(3-Bromophenylamino )-4-trifluoromethylpyrimidin-5-
yl]-1-piperidin-4-yl-methanone;
1-[2-(3,5-Dichlorophenylamino)-4-trifluoromethylpyrimi-
din-5-vl1]-1-morpholinyl-methanone;
2-(3-Chlorophenylamino )-4-trifluoromethylpyrimidin-5-
carboxylic acid cyclopentylamide;
2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyrimidine-

S-carboxylic acid cyclohexylmethyl-amide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-

S-carboxylic acid cyclohexylmethyl-amide;
2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-

S-carboxylic acid cyclohexylmethyl-amide;
2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-

S-carboxylic acid cyclohexylmethyl-amide
2-(3-Fluorophenylamino)-4-trifluoromethylpyrimidine-5-

carboxylic acid cyclohexylmethyl-amide;
2-(3-Bromophenylamino )-4-trifluoromethylpyrimidine-5-

carboxylic acid cyclohexylmethyl-amide;
2-(2,6-Dichlorophenylamino )-4-trifluoromethylpyrimidine-

S-carboxylic acid cyclohexylmethyl-amide;
2-(3-Chlorophenylamino )-4-trifluoromethylpyrimidine-5-

carboxylic acid (tetrahydro-pyran-4-ylmethyl)-amide;
2-(3-Chlorophenylamino )-4-tritfluoromethylpyrimidin-3-

carboxylic acid cyclobutylamide;
2-(3-Fluorophenylamino)-4-trifluoromethylpyrimidine-5-
carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
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2-(3-Bromophenylamino )-4-trifluoromethylpyrimidine-3-
carboxvlic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(2,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(3-Methoxyphenylamino)-4-trifluoromethylpyrimidine-5-
carboxvlic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(3-Fluorophenylamino )-4-trifluoromethylpyrimidine-3-
carboxylic acid (cyclopentylmethyl)-amide;
2-(3-Bromophenylamino )-4-trifluoromethylpyrimidine-3-
carboxylic acid (cyclopentylmethyl)-amide;
2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclopentylmethyl-amide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclopentylmethyl-amide;
2-(2,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclopentylmethyl-amide;
2-(2,6-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclopentylmethyl-amide;
2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclopentylmethyl amide;
2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclopentylmethyl amide;
2-(3-Methoxyphenylamino )-4-trifluoromethylpyrimidine-5-
carboxylic acid cyclopentylmethyl-amide;
2-(3-Bromophenylamino )-4-trifluoromethylpyrimidine-3-
carboxylic acid cyclobutylamide;
2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclobutylamide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclobutylamide;
2-(2,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclobutylamide;
2-(2,6-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclobutylamide;
2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid cyclobutylamide;
2-(3-Methoxyphenylamino )-4-trifluoromethylpyrimidine-5-
carboxylic acid cyclobutylamide;
2-(3-Chlorophenylamino )-4-trifluoromethylpyrimidine-3-
carboxylic acid cyclobutylmethyl-amide;
2-(2,6-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-amide;
1-[2-(3,4-Dichlorophenylamino)-4-trifluoromethylpyrimi-
din-5-yl]-1-(morpholin-4-yl)-methanone;
2-(3-Methoxyphenylamino)-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclohexylmethyl-amide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid (1-hydroxy-cyclohexylmethyl)-amide;
2-(3-Bromophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid (1-hydroxy-cyclohexylmethyl)-amide;
2-(3-Chlorofluorophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclohexylmethyl-amide;
2-(3-Chloro-2-fluorophenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(5-Chloro-2-fluorophenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(3,5-Difluorophenylamino )-4-tritfluoromethyl-pyrimi-
dine-5-carboxylic acid cyclohexylmethyl-amide;
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2-(4-Chloro-2-trifluoromethylphenylamino )-4-trifluorom-
cthyl-pyrimidine-3S-carboxylic acid cyclohexylmethyl-
amide;
2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidin-5-
carboxylic acid cyclohexylmethyl-amide;
2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-3-
carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopentylmethyl-amide;
2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclohexylmethyl-amide;
2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimidin-5-
carboxylic acid (tetrahydropyran-4-ylmethyl)-amide;
2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopentylmethyl-amide;
2-(3-Methoxy-5-(trifluoromethyl)phenylamino )-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-
4-ylmethyl)-amide;
2-(3,5-Bis-trnifluoromethyl-phenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide;
2-(3-Bromo-3-trifluoromethyl)phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide;
2-(3-Fluoro-5-(trifluoromethyl)phenylamino)-4-trifluorom-
ethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide;
2-(2-Fluoro-3-(trifluoromethyl)phenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide;
2-(2-Methylthio-3-(trifluoromethyl)phenylamino )-4-tritfluo-
romethyl-pyridine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide;
2-(5-Chloro-2-methylphenylamino )-4-trifluoromethyl-pyri-
midine-5-arboxylic acid (cyclopentylmethyl)-amide;
2-(3-Chloro-4-methylphenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-
amide:
2-(3-Chloro-2-methylphenylamino )-4-trifluoromethyl-pyri-
midine-3-carboxylic acid (tetrahydropyran-4-ylmethyl)-
amide;
2-(4-Chloro-3-methoxyphenylamino )-4-trifluoromethyl-py-
rimidine-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-
amide;
2-(4-Chloro-3-methylphenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydropyran-4-ylmethyl)-
amide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclobutylmethyl-methyl-amide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclohexylmethyl-methyl-amide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopentylmethyl-methyl-amide;
2-(5-Chloro-2-fluorophenylamino)-4-trifluoromethyl-pyri-
midine-S-carboxylic acid cyclobutylmethyl-amide;
2-(3,5-Diafluorophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(3-Chloro-4-trifluoromethoxyphenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide;
2-(3-Chloro-4-fluorophenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide;
2-(3-Chloro-2-fluorophenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide;
2-(3-Fluoro-4-trifluoromethylphenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide:
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2-(3-4-cyanophenylamino )-4-trifluoromethyl-pyrimidine-5-
carboxylic acid cyclobutylmethyl-amide;
2-(3-Fluorophenylamino)-4-trifluoromethyl-pyrimidine-5-
carboxylic acid cyclobutylmethyl-amide;
2-(3-Bromophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclobutylmethyl-amide;
2-(2,3-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2,5-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2,6-Dichlorophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(3,4-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(3-Methoxyphenylamino Jtrifluoromethyl-pyrimidine-3-
carboxylic acid cyclobutylmethyl-amide;
2-(3,5-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(3-Bromophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopentylamide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclopentylamide.
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopropylamide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid (3,3-dimethylbutyl)-amide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid methyl-(tetrahydro-pyran-4-ylmethyl)-
amide;
2-(2-Fluoro-3-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(2-Fluoro-5-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(3,5-Difluorophenylamino )-4-tritfluoromethyl-pyrimi-
dine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(4-Fluoro-3-chloro-phenylamino)tritluoromethyl-pyrimi-
dine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(4-Trifluoromethoxy-3-chloro-phenylamino )-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide;
2-(4-Cyano-3-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(4-Trifluoromethyl-3-fluoro-phenylamino )-4-tritluorom-
cthyl-pyrimidine-3-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide;
2-(4-Cyano-3-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclopentylmethyl-amide;
2-(2,4-Dichloro-phenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid (1,1-dioxo-hexahydro-11°-thiopy-
ran-4-yl)-amide;
2-(2,4-Diafluoro-phenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclohexylmethyl-amide;
2-(2-Chloro-4-fluoro-phenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(2,4-Dafluoro-phenylamino )-4-tritfluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2-Chloro-4-fluoro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2-Chloro-4-bromo-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
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2-(2-Fluoro-4-chloro-phenylamino )-4-trifluoromethyl-pyri-
midine-3-carboxylic acid cyclohexylmethyl-amide;
2-(2-Chloro-4-bromo-phenylamino)-4-trifluoromethyl-pyri-
midine-3-carboxylic acid cyclobutylmethyl-amide;
2-(2-Fluoro-4-chloro-phenylamino )-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2-Fluoro-4-bromo-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide;
2-(2-Fluoro-4-bromo-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(2-Fluoro-4-bromo-phenylamino )-4-trifluoromethyl-pyri-
midine-3-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(2-Chloro-4-fluoro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(2-Chloro-4-bromo-phenylamino)-4-trifluoromethyl-pyri-
midine-3S-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(2-Chloro-4-cyano-phenylamino)-4-trifluoromethyl-pyri-
midine-S-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(2-Chloro-4-trifluoromethyl-phenylamino )-4-trifluorom-
ethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide;
2-(2-Chloro-4-cyano-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(2-Bromo-4-chloro-phenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-
amide;
2-(3-Bromophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopropylmethyl-amide;
2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclopropylmethyl-amide;
2-(2,3-Difluorophenylamino)-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid cyclohexylmethyl-amide;
2-(2-Fluoro-3-trifluoromethyl-phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide:
2-(2-Chloro-4-methylphenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide;
2-(4-Chloro-3-methoxyphenylamino )-4-trifluoromethyl-py-
rimidine-5-carboxylic acid cyclohexylmethyl-amide;
2-(5-Chloro-2-methylphenylamino )-4-trifluoromethyl-pyri-
midine-3-carboxylic acid cyclohexylmethyl-amide;
2-(3-Chloro-4-fluoro-phenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclopentylmethyl-amide;
2-(3-Chloro-2-fluoro-phenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclopentylmethyl-amide;
2-(2-Chloro-3-fluoro-phenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclopentylmethyl-amide;
2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydro-pyran-4-ylmethyl)-amide;
2-(Phenylamino )-4-trifluvoromethyl-pyrimidine-5-carboxy-
lic acid cyclopentylmethyl-amide 2-(2-Fluoro-3-trifluo-
romethyl-phenylamino)-4-trifluoromethyl-pyrimidine-5-
carboxylic acid cyclobutylmethyl-amide;
2-(2-Trifluoromethyl-4-bromo-phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide;
2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid (tetrahydrothiopyran-4-ylmethyl)amide;
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2-(2,4-Dichlorophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid (tetrahydrothiopyran-4-ylmethyl)
amide;

and pharmaceutically acceptable derivatives thereof.

Compounds of formula (I) can be prepared as set forth in
the following schemes:

Scheme 1:

CHX
NH,

Cyclisation

B
,‘A\ Y -
N N7
EI{4

l Deprotection

HO

RleN)J\/l\N
/)\ *
\N N/

R4

wherein L 1s a leaving group, for example halo, PG 1s a
protecting group for example methyl, ethyl or benzyl, X 1s a
leaving group for example halo, OC,_.alkyl, e.g. O-methyl or
O-ethyl or NR“R” wherein R* and R” are independently
selected from C, _qalkyl, e.g. methyl, andR*, R*, R*, R° andY
are as defined for compounds of formula (I).

Scheme 2:

ﬁ/\)LLJ NR!R2H
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L, N/ \Rﬁ
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-continued
O
N7 X NR IR2 YNRA
‘ . s
)\ -
I5 N R®
O
N/\)J\NRIRZ
RO ‘ s
NR* N R®

wherein L, and L, are leaving groups independently
selected from halo, for example chloro, R', R*, R*, R° andY
are as defined for compounds of formula (I).

It 1s to be understood that the present invention encom-
passes all 1somers of compounds of formula (I) and their
pharmaceutically acceptable dernivatives, including all geo-
metric, tautomeric and optical forms, and mixtures thereof
(e.g. racemic mixtures). Where additional chiral centres are
present 1n compounds of formula (I), the present invention
includes within its scope all possible diastereoismers, includ-
ing mixtures thereof. The different 1someric forms may be
separated or resolved one from the other by conventional
methods, or any given 1somer may be obtained by conven-
tional synthetic methods or by stereospecific or asymmetric
syntheses. The subject invention also includes 1sotopically-
labeled compounds, which are i1dentical to those recited 1n
formulas I and following, but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number usu-
ally found 1n nature. Examples of 1sotopes that can be incor-
porated into compounds of the imvention include 1sotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine,

iodine, and chlorine, such as °H, *'C, **C, '°F, ***T and '*°I.

Compounds of the present invention and pharmaceutically
acceptable salts of said compounds that contain the afore-
mentioned 1sotopes and/or other 1sotopes of other atoms are
within the scope of the present invention. Isotopically-labeled
compounds of the present invention, for example those into
which radioactive isotopes such as “H, **C are incorporated,
are useful 1n drug and/or substrate tissue distribution assays.
Tritiated, i.e., “H, and carbon-14, i.e., **C, isotopes are par-
ticularly preterred for their ease of preparation and detect-
ability. ''C and °F isotopes are particularly useful in PET
(positron emission tomography), and '*°I isotopes are par-
ticularly usetul in SPECT (single photon emission comput-
erized tomography), all usetul in brain 1imaging. Further, sub-
stitution with heavier isotopes such as deuterium, i.e., “H, can
afford certain therapeutic advantages resulting from greater
metabolic stability, for example increased 1n vivo half-life or
reduced dosage requirements and, hence, may be preferred in
some circumstances. Isotopically labeled compounds of for-
mula I and following of this mnvention can generally be pre-
pared by carrying out the procedures disclosed in the
Schemes and/or 1n the Examples below, by substituting a
readily available 1sotopically labeled reagent for a non-1soto-
pically labeled reagent

The compounds of formula (1) may be prepared 1n crystal-
line or noncrystalline form, and, 1f crystalline, may optionally
be hydrated or solvated. This mvention includes within its
scope stoichiometric hydrates or solvates as well as com-
pounds containing variable amounts of water and/or solvent.
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The compounds of the imvention bind selectively to the
CB2 receptor, and are therefore usetul 1n treating CB2 recep-
tor mediated diseases.

In view of their ability to bind to the CB2 receptor, the
compounds of the invention may be useful in the treatment of
the disorders that follow. Thus, the compounds of formula (I)
may be useful as analgesics. For example they may be usetul
in the treatment of chronic inflammatory pain (e.g. pain asso-
ciated with rheumatoid arthritis, osteo-arthritis, rheumatoid
spondylitis, gouty arthritis and juvenile arthritis) including
the property of disease modification and joint structure pres-
ervation; musculoskeletal pain; lower back and neck pain;
sprains and strains; neuropathic pain; sympathetically main-
tained pain; myositis; pain associated with cancer and fibro-
myalgia; pain associated with migraine; pain associated with
influenza or other viral infections, such as the common cold;
rheumatic fever; pain associated with functional bowel dis-
orders such as non-ulcer dyspepsia, non-cardiac chest pain
and 1rritable bowel syndrome; pain associated with myocar-
dial 1schemia; post operative pain; headache; toothache; and
dysmenorrhea.

The compounds of the invention may also be useful disease
modification or joint structure preservation 1n multiple scle-
rosis, rheumatoid arthritis, osteo-arthritis, rheumatoid
spondylitis, gouty arthritis and juvenile arthritis.

The compounds of the invention may be particularly usetul
in the treatment of neuropathic pain. Neuropathic pain syn-
dromes can develop following neuronal 1njury and the result-
ing pain may persist for months or years, even after the
original injury has healed. Neuronal injury may occur 1n the
peripheral nerves, dorsal roots, spinal cord or certain regions
in the brain. Neuropathic pain syndromes are traditionally
classified according to the disease or event that precipitated
them. Neuropathic pain syndromes include: diabetic neur-
opathy; sciatica; non-specific lower back pain; multiple scle-
rosis pain; fibromyalgia; HIV-related neuropathy; post-her-
petic neuralgia; trigeminal neuralgia; and pain resulting from
physical trauma, amputation, cancer, toxins or chronic
inflammatory conditions. These conditions are difficult to
treat and although several drugs are known to have limited
eificacy, complete pain control 1s rarely achieved. The symp-
toms ol neuropathic pain are incredibly heterogeneous and
are often described as spontaneous shooting and lancinating
pain, or ongoing, burning pain. In addition, there 1s pain
associated with normally non-painful sensations such as
“pins and needles” (paraesthesias and dysesthesias),
increased sensitivity to touch (hyperesthesia), painful sensa-
tion following innocuous stimulation (dynamic, static or ther-
mal allodynia), increased sensitivity to noxious stimuli (ther-
mal, cold, mechanical hyperalgesia), continuing pain
sensation after removal of the stimulation (hyperpathia) or an
absence of or deficit 1n selective sensory pathways (hypoal-
oes1a).

The compounds of formula (I) may also be useful 1n the
treatment of fever.

The compounds of formula (I) may also be useful 1n the
treatment of inflammation, for example 1n the treatment of
skin conditions (e.g. sunburn, burns, eczema, dermatitis, pso-
riasis); ophthalmic diseases such as glaucoma, retinitis, ret-
iopathies, uveitis and of acute injury to the eye tissue (e.g.
conjunctivitis); lung disorders (e.g. asthma, bronchitis,
emphysema, allergic rhinitis, respiratory distress syndrome,
pigeon fancier’s disease, farmer’s lung, chronic obstructive
pulmonary disease, (COPD); gastrointestinal tract disorders
(e.g. aphthous ulcer, Crohn’s disease, atopic gastritis, gastri-
t1s varialoforme, ulcerative colitis, coeliac disease, regional
ileitis, wrritable bowel syndrome, inflammatory bowel dis-
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case, gastro esophageal reflux disease); organ transplanta-
tion; other conditions with an inflammatory component such
as vascular disease, migraine, periarteritis nodosa, thyroidi-
t1s, aplastic anaemia, Hodgkin’s disease, sclerodoma, myaes-
thema gravis, multiple sclerosis, sorcoidosis, nephrotic syn-
drome, Bechet’s syndrome, polymyositis, gingivitis,
myocardial ischemia, pyrexia, systemic lupus erythematosus,
tendinitis, bursitis, and Sjogren’s syndrome.

The compounds of formula (I) are also useful 1n the treat-
ment of immunological diseases such as autoimmune dis-
cases, immunological deficiency diseases or organ transplan-
tation. The compounds of formula (I) are also effective in
increasing the latency of HIV infection.

The compounds of formula (I) are also useful 1n the treat-
ment of diseases of abnormal platelet function (e.g. occlusive
vascular diseases).

The compounds of formula (I) are also usetul for the prepa-
ration of a drug with diuretic action.

The compounds of formula (I) are also useful 1n the treat-
ment of impotence or erectile dysfunction.

The compounds of formula (1) are also usetul for attenuat-

ing the hemodynamic side effects of non-steroidal anti-in-
flammatory drugs (NSAID’s) and cyclooxygenase-2 (COX-

2) inhibitors.

The compounds of formula (I) are also usetul 1n the treat-
ment of neurodegenerative diseases and neurodegeneration
such as dementia, particularly degenerative dementia (includ-
ing senile dementia, Alzheimer’s disease, Pick’s disease,
Huntingdon’s chorea, Parkinson’s disease and Creutzieldt-
Jakob disease, motor neuron disease); vascular dementia (1n-
cluding multi-infarct dementia); as well as dementia associ-
ated with 1intracranial space occupying lesions; trauma;
infections and related conditions (including HIV infection);
dementia 1n Parkinson’s disease; metabolism; toxins; anoxia
and vitamin deficiency; and mild cognitive impairment asso-
ciated with ageing, particularly Age Associated Memory
Impairment. The compounds may also be usetul for the treat-
ment of amyotrophic lateral sclerosis (ALS) and neurointla-
mation.

The compounds of formula (I) are also usetul 1n neuropro-
tection and 1n the treatment of neurodegeneration following
stroke, cardiac arrest, pulmonary bypass, traumatic brain
injury, spinal cord injury or the like.

The compounds of formula (I) are also useful 1n the treat-
ment of tinnitus.

The compounds of formula (I) are also useful 1n the treat-
ment of psychiatric disease for example schizophrenia,
depression (which term 1s used heremn to include bipolar
depression, unipolar depression, single or recurrent major
depressive episodes with or without psychotic features, cata-
tonic features, melancholic features, atypical features or post-
partum onset, seasonal affective disorder, dysthymic disor-
ders with early or late onset and with or without atypical
features, neurotic depression and social phobia, depression
accompanying dementia for example of the Alzheimer’s type,
schizoaflective disorder or the depressed type, and depressive
disorders resulting from general medical conditions 1nclud-
ing, but not limited to, myocardial infarction, diabetes, mis-
carriage or abortion, etc), anxiety disorders (including gen-
cralised anxiety disorder and social anxiety disorder), panic
disorder, agoraphobia, social phobia, obsessive compulsive
disorder and post-traumatic stress disorder, memory disor-
ders, including dementia, amnesic disorders and age-associ-
ated memory impairment, disorders of eating behaviours,
including anorexia nervosa and bulimia nervosa, sexual dys-
function, sleep disorders (including disturbances of circadian
rhythm, dyssomnia, insomnia, sleep apnea and narcolepsy),
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withdrawal from abuse of drugs such as of cocaine, ethanol,
nicotine, benzodiazepines, alcohol, catleine, phencyclidine
(phencyclidine-like compounds), opiates (e.g. cannabis,
heroin, morphine), amphetamine or amphetamine-related
drugs (e.g. dextroamphetamine, methylamphetamine) or a
combination thereof.

The compounds of formula (I) are also useful 1n preventing,
or reducing dependence on, or preventing or reducing toler-
ance or reverse tolerance to, a dependence-inducing agent.
Examples of dependence inducing agents include opioids
(c¢.g. morphine), CNS depressants (e.g. ethanol), psycho-
stimulants (e.g. cocaine) and nicotine.

The compounds of formula (I) are also useful 1n the treat-
ment of kidney dystunction (nephritis, particularly mesangial
proliferative glomerulonephritis, nephritic syndrome), liver
dystunction (hepatitis, cirrhosis), gastrointestinal dystunc-
tion (diarrhoea) and colon cancer.

It 1s to be understood that references to treatment imncludes
both treatment of established symptoms and prophylactic
treatment unless explicitly stated otherwise.

According to a further aspect of the mnvention, we provide
a compound of formula (I) or a pharmaceutically acceptable
derivative thereof for use 1n human or veterinary medicine.

According to another aspect of the invention, we provide a
compound of formula (I) or a pharmaceutically acceptable
derivative thereof for use in the treatment of a condition
which 1s mediated by the activity of cannabinoid 2 receptors.

According to a further aspect of the invention, we provide
a method of treating a human or animal subject sulfering from
a condition which 1s mediated by the activity of cannabinoid
2 receptors which comprises administering to said subject a
therapeutically effective amount of a compound of formula
(I) or a pharmaceutically acceptable derivative thereof.

According to a further aspect of the invention we provide a
method of treating a human or amimal subject sufiering from
an immune disorder, an inflammatory disorder, pain, rheuma-
toid arthritis, multiple sclerosis, osteoarthritis or osteoporosis
which method comprises administering to said subject an
elfective amount of a compound of formula (I) or a pharma-
ceutically acceptable dernivative thereol. Preferably the painis
selected from inflammatory pain, viseral pain, cancer pain,
neuropathic pain, lower back pain, muscular sceletal, post
operative pain, acute pain and migraine. More preferably the
inflammatory pain 1s pain associated with rheumatoid arthri-
t1s or osteoarthritis.

According to another aspect of the mvention 1s provided
the use of a compound of formula (I) or a pharmaceutically
acceptable denivative thereot for the manufacture of a thera-
peutic agent for the treatment or prevention of a condition
such as an immune disorder, an inflammatory disorder, pain,
rheumatoid arthritis, multiple sclerosis, osteoarthritis or
osteoporosis

Preferably the pain 1s selected from inflammatory pain,
viseral pain, cancer pain, neuropathic pain, lower back pain,
muscular sceletal, post operative pain, acute pain and
migraine. More preferably the inflammatory pain 1s pain
associated with rheumatoid arthritis or osteoarthritis.

In order to use a compound of formula (I) or a pharmaceu-
tically acceptable derivative thereof for the treatment of
humans and other mammals 1t 1s normally formulated in
accordance with standard pharmaceutical practice as a phar-
maceutical composition. Therefore in another aspect of the
invention 1s provided a pharmaceutical composition compris-
ing a compound of formula (I) or a pharmaceutically accept-
able derivative thereof adapted for use 1n human or veterinary
medicine.
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As used herein, “modulator” means both antagonist, full or
partial agonist and 1nverse agonist. Inone embodiment of the
present modulators are agonists.

The term “treatment”™ or “treating” as used herein includes
the treatment of established disorders and also includes the
prophylaxis thereof. The term “prophylaxis™ is used herein to
mean preventing symptoms in an already aftlicted subject or
preventing recurrance of symptoms in an aitlicted subject and
1s not limited to complete prevention of an aftlication.

Compounds of formula (I) and their pharmaceutically
acceptable derivatives may be administered in a standard
manner for the treatment of the indicated diseases, for
example orally, parentarally, sub-lingually, dermally, intrana-
sally, transdermally, rectally, via inhalation or via buccal
administration.

Compositions of formula (I) and their pharmaceutically
acceptable derivatives which are active when given orally can
be formulated as syrups, tablets, capsules and lozenges. A
syrup formulation will generally consist of a suspension or
solution of the compound or salt in a liquid carrier for
example, ethanol, peanut oil, olive o1l, glycerine or water with
a flavouring or colouring agent. Where the composition 1s 1n
the form of a tablet, any pharmaceutical carrier routinely used
for preparing solid formulations may be used. Examples of
such carriers include magnesium stearate, terra alba, talc,
gelatin, acacia, stearic acid, starch, lactose and sucrose.
Where the composition 1s 1n the form of a capsule, any routine
encapsulation 1s suitable, for example using the aforemen-
tioned carriers 1n a hard gelatin capsule shell. Where the
composition 1s in the form of a soft gelatin shell capsule any
pharmaceutical carrier routinely used for preparing disper-
s101s Or suspensions may be considered, for example aqueous
gums, celluloses, silicates or oils, and are mcorporated 1n a
soit gelatin capsule shell.

Typical parenteral compositions consist of a solution or
suspension of a compound or dertvative in a sterile aqueous or
non-aqueous carrier optionally contaiming a parenterally
acceptable o1l, for example polyethylene glycol, polyvi-
nylpyrrolidone, lecithin, arachis o1l or sesame o1l.

Typical compositions for inhalation are 1n the form of a
solution, suspension or emulsion that may be administered as
a dry powder or 1n the form of an aerosol using a conventional
propellant such as dichlorodifluoromethane or trichlorotluo-
romethane.

A typical suppository formulation comprises a compound
of formula (I) or a pharmaceutically acceptable derivative
thereof which 1s active when administered in this way, with a
binding and/or lubricating agent, for example polymeric gly-
cols, gelatins, cocoa-butter or other low melting vegetable
waxes or fats or their synthetic analogs.

Typical dermal and transdermal formulations comprise a
conventional aqueous or non-aqueous vehicle, for example a
cream, ointment, lotion or paste or are 1n the form of a medi-
cated plaster, patch or membrane.

Preferably the composition 1s 1 unit dosage form, for
example a tablet, capsule or metered aerosol dose, so that the
patient may administer a single dose.

Each dosage unit for oral administration contains suitably
from 0.01 mg/Kg to 500 mg/Kg for example 0.1 mg to 500
mg/Kg, and preferably from 0.01 mg to 100 mg/Kg for
example 1 mg/Kg to 100 mg/Kg, and each dosage unmit for
parenteral admimstration contains suitably from 0.1 mg to
100 mg/Kg, of a compound of formula (I) or a pharmaceuti-
cally acceptable dervative thereotf calculated as the free acid.
Each dosage unit for intranasal administration contains suit-
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ably 1400 mg and preferably 10 to 200 mg per person. A
topical formulation contains suitably 0.01 to 5.0% of a com-
pound of formula (I).

The daily dosage regimen for oral administration 1s suit-

ably about 0.01 mg/Kg to 40 mg/Kg, of a compound of °

formula (I) or a pharmaceutically acceptable derivative
thereol calculated as the free acid. The daily dosage regimen
for parenteral administration is suitably about 0.001 mg/Kg to
40 mg/Kg, of a compound of formula (I) or a pharmaceuti-
cally acceptable dervative thereof calculated as the free acid.
The daily dosage regimen for intranasal adminmistration and
oral inhalation 1s suitably about 10 to about 500 mg/person.
The active ingredient may be administered from 1 to 6 times
a day, sufficient to exhibit the desired activity.

It may be advantageous to prepare the compounds of the
present invention as nanoparticles. This may improve the oral
bioavailability of the compounds. For the purposes of the
present mvention “nanoparticulate” 1s defined as solid par-
ticles with 50% of the particles having a particle size of less
than 1 ul, more preferably less than 0.75 um

The particle size of the solid particles of compound (1) may
be determined by laser difiraction. A suitable machine for
determining particle size by laser diffraction 1s a Lecotrac
laser particle size analyser, using an HELOS optical bench
fitted with a QUIXEL dispersion unit.

Numerous processes for the synthesis of solid particles 1n
nanoparticulate form are known. Typically these processes
involve a milling process, preferably a wet milling process 1n
the presence of a surface modilying agent that inhibits aggre-
gation and/or crystal growth of the nanoparticles once cre-
ated. Alternatively these processes may 1nvolve a precipita-
tion process, preferably a process ol precipitation i an
aqueous medium from a solution of the drug 1n a non-aqueous
solvent.

Accordingly, 1n a further aspect, the present invention pro-
vides a process for preparing compound (1) in nanoparticulate
form as hereinbefore defined, which process comprises mill-
Ing or precipitation.

Representative processes for the preparation of solid par-
ticles in nanoparticulate form are described 1n the patents and
publications listed below.

U.S. Pat. No. 4,826,689 to Violanto & Fischer, U.S. Pat. No.
5,145,684 to Liversidge et al U.S. Pat. No. 5,298,262 to Na &
Rajagopalan, U.S. Pat. No. 5,302,401 Liversidge et al U.S.
Pat. No. 5,336,507 to Na & Rajagopalan, U.S. Pat. No. 5,340,
564 to Illig & Sarpotdar U.S. Pat. No. 5,346,702 to Na Raja-
gopalan, U.S. Pat. No. 5,352,459 to Hollister et al U.S. Pat.
No. 5,354,560 to Lovrecich, U.S. Pat. No. 5,384,124 to
Courteille et al, U.S. Pat. No. 5,429,824 to June, U.S. Pat. No.
5,503,723 to Ruddy et al, U.S. Pat. No. 5,510,118 to Bosch et
al, U.S. Pat. No. 5,518 to Bruno et al, U.S. Pat. No. 5,518,738
to Eickhott et al, U.S. Pat. No. 5,534,270 to De Castro, U.S.
Pat. No. 5,536,508 to Canal et al, U.S. Pat. No. 5,552,160 to
Liversidge et al, U.S. Pat. No. 5,560,931 to Eickhoil et al,
U.S. Pat. No. 5,560,932 to Bagchi et al, U.S. Pat. No. 5,565,
188 to Wong et al, U.S. Pat. No. 5,571,536 to Eickhofif et al,
U.S. Pat. No. 5,573,783 to Desieno & Stetsko, U.S. Pat. No.
5,580,579 to Ruddy et al, U.S. Pat. No. 5,585,108 to Ruddy et
al, U.S. Pat. No. 5,387,143 to Wong, U.S. Pat. No. 5,591,456
to Franson et al, U.S. Pat. No. 5,622,938 to Wong, U.S. Pat.
No. 5,662,883 to Bagchi et al, U.S. Pat. No. 35,665,331 to
Bagchietal, U.S. Pat. No. 5,718,919 to Ruddy et al, U.S. Pat.
No. 5,747,001 to Wiedmann et al, W(093/25190, WO96/
24336, WO 97/14407, WO 98/35666, WO 99/65469, WO
00/18374, WO 00/27369, WO 00/30615 and WO 01/41760.
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Such processes may be readily adapted for the preparation
of compound (1) 1n nanoparticulate form. Such processes
form a further aspect of the mnvention.

The process of the present invention preferably uses a wet
milling step carried out 1n a mill such as a dispersion mill in
order to produce a nanoparticulate form of the compound.
The present mnvention may be put into practice using a con-
ventional wet milling technique, such as that described in
Lachman et al., The Theory and Practice of Industrial Phar-
macy, Chapter 2, “Milling” p. 45 (1986).

In a further refinement, WOO02/00196 (SmithKline Bee-
cham plc) describes a wet milling procedure using a mill 1n
which at least some of the surfaces are made of nylon (polya-
mide) comprising one or more nternal lubricants, for use in
the preparation of solid particles of a drug substance 1n nano-
particulate form.

In another aspect the present invention provides a process
for preparing compounds of the invention 1n nanoparticulate
form comprising wet milling a suspension of compound 1n a
mill having at least one chamber and agitation means, said
chamber(s) and/or said agitation means comprising a lubri-
cated nylon, as described 1n W0O02/00196.

The suspension of a compound of the mnvention for use 1n
the wet milling 1s typically a liquid suspension of the coarse
compound 1n a liguid medium. By “suspension” 1s meant that
the compound 1s essentially insoluble 1n the liquid medium.
Representative liquid media include an aqueous medium.
Using the process of the present invention the average particle
s1ze ol coarse compound of the invention may be up to 1 mm
in diameter. This advantageously avoids the need to pre-
process the compound.

In a further aspect of the invention the aqueous medium to
be subjected to the milling comprises compound (1) present
in from about 1% to about 40% w/w, preferably from about
10% to about 30% w/w, more preferably about 20% w/w.

The aqueous medium may further comprise one or more
pharmaceutically acceptable water-soluble carriers which are
suitable for steric stabilisation and the subsequent processing
of compound (I) after milling to a pharmaceutical composi-
tion, e.g. by spray drying. Pharmaceutically acceptable
excipients most suitable for steric stabilisation and spray-
drying are surfactants such as poloxamers, sodium lauryl
sulphate and polysorbates etc; stabilisers such as celluloses
¢.g. hydroxypropylmethyl cellulose; and carriers such as car-
bohydrates e¢.g. mannitol.

In a further aspect of the invention the aqueous medium to
be subjected to the milling may further comprise hydroxypro-
pylmethyl cellulose (HPMC) present from about 0.1 to about
10% w/w.

The process of the present mvention may comprise the
subsequent step of drying compound of the mnvention to yield
a powder.

Accordingly, 1n a further aspect, the present invention pro-
vides a process for preparing a pharmaceutical composition
contain a compound of the present invention which process
comprises producing compound of formula (I) 1n nanopar-
ticulate form optionally followed by drying to vield a powder.

A Turther aspect of the invention 1s a pharmaceutical com-
position comprising a compound of formula (I) or a pharma-
ceutically acceptable deriviate thereof 1 which the com-
pound of formula (I) or a pharmaceutically acceptable
deriviate thereot 1s present 1n solid particles 1n nanoparticu-
late form, 1n admixture with one or more pharmaceutically
acceptable carriers or excipients.

By “drying” 1s meant the removal of any water or other
liquid vehicle used during the process to keep compound of
tormula (I) 1n liquid suspension or solution. This drying step
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may be any process for drying known 1n the art, including
freeze drying, spray granulation or spray drying. Of these
methods spray drying is particularly preferred. All of these
techniques are well known 1n the art. Spray drying/fluid bed
granulation of milled compositions 1s carried out most suit-
ably using a spray dryer such as a Mobile Minor Spray Dryer

[ N1ro, Denmark], or a fluid bed drier, such as those manufac-
tured by Glatt, Germany.

In a further aspect the invention provides a pharmaceutical
composition as hereinbefore defined, in the form of a dried
powder, obtainable by wet milling solid particles of com-
pound of formaula (I) followed by spray-drying the resultant
SUSpens1on.

Preferably, the pharmaceutical composition as hereinbe-
fore defined, further comprises HPMC present 1n less than
15% w/w, preferably in the range 0.1 to 10% w/w.

The CB, receptor compounds for use 1n the instant inven-
tion may be used in combination with other therapeutic
agents, for example COX-2 inhibitors, such as celecoxib,
deracoxib, rofecoxib, valdecoxib, parecoxib or COX-189;
S-lipoxygenase 1nhibitors; NSAID’s, such as aspirin,
diclofenac, indomethacin, nabumetone or 1buprofen; leukot-
riene receptor antagonists; DMARD’s such as methotrexate;
adenosine Al receptor agonists; sodium channel blockers,
such as lamotrigine; NMDA receptor modulators, such as
glycine receptor antagonists; gabapentin and related com-
pounds; tricyclic antidepressants such as amitriptyline; neu-
rone stabilising antiepileptic drugs; mono-aminergic uptake
inhibitors such as venlataxine; opioid analgesics; local anaes-
thetics; SH'T, agonists, such as triptans, for example
sumatriptan, naratriptan, zolmitriptan, eletriptan, frovatrip-
tan, almotriptan or rizatriptan; EP, receptor ligands, EP,
receptor ligands; EP, receptor ligands; EP, receptor ligands;
EP_, antagonists; EP, antagonists and EP; antagonists; brady-
kinin receptor ligands and vanilloid receptor ligand, antirheu-
matoid arthritis drugs, for example ant1i TNF drugs e.g.
enbrel, remicade, anti-1L-1 drugs, or DMARDS e.g. lefluna-
mide. When the compounds are used 1n combination with
other therapeutic agents, the compounds may be adminis-
tered either sequentially or simultaneously by any convenient
route.

Additional COX-2 inhibitors are disclosed 1in U.S. Pat.
Nos. 5,474,995 5,633,272 5,466,823, 6,310,099 and 6,291,
523;and1in WO 96/25405, WO 97/38986, WO 98/03484, WO
97/14691, WQO99/12930, WO00/26216, WO00/52008,
WO00/38311, WO01/58881 and W(O02/18374.

The compound of the present invention may be adminis-
tered 1in combination with other active substances such as
SHT3 antagonists, NK-1 antagonists, serotonin agonists,
selective serotonin reuptake mhibitors (SSRI), noradrenaline
re-uptake inhibitors (SNRI), tricyclic antidepressants and/or
dopaminergic antidepressants.

Suitable SHT3 antagonists which may be used 1n combi-
nation of the compound of the inventions include for example
ondansetron, granisetron, metoclopramide.

Suitable serotonin agonists which may be used 1n combi-
nation with the compound of the invention imclude sumatrip-
tan, rauwolscine, yohimbine, metoclopramide.

Suitable SSRIs which may be used 1n combination with the
compound of the mvention include fluoxetine, citalopram,
femoxetine, fluvoxamine, paroxetine, indalpine, sertraline,
zimeldine.

Suitable SNRIs which may be used in combination with
the compound of the mvention include venlataxine and
reboxetine.
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Suitable tricyclic antidepressants which may be used in
combination with a compound of the invention include 1mi-
pramine, amitriptiline, chlomipramine and nortriptiline.

Suitable dopaminergic antidepressants which may be used
in combination with a compound of the invention include
bupropion and amineptine.

It will be appreciated that the compounds of any of the
above combinations or compositions may be administered
simultaneously (either in the same or different pharmaceuti-
cal formulations), separately or sequentially.

The invention thus provides, in a further aspect, a combi-
nation comprising a compound of formula (I) or a pharma-
ceutically acceptable derivative thereotf together with a fur-
ther therapeutic agent or agents.

The combinations referred to above may conveniently be
presented for use 1n the form of a pharmaceutical formulation
and thus pharmaceutical formulations comprising a combi-
nation as defined above together with a pharmaceutically
acceptable carrier or excipient comprise a further aspect of
the invention. The 1individual components of such combina-
tions may be administered either sequentially or simulta-
neously 1n separate or combined pharmaceutical formula-
tions.

When a compound of formula (I) or a pharmaceutically
acceptable dermvative thereof 1s used 1n combination with a
second therapeutic agent active against the same disease state
the dose of each compound may differ from that when the
compound 1s used alone. Appropnate doses will be readily
appreciated by those skilled 1n the art.

Determination of Cannabinoid CB1 Receptor Agonist Activ-
ity

The cannabinoid CB1 receptor agonist activity of the com-
pounds of formula (I) was determined 1n accordance with the
following experimental method.

Experimental Method

Yeast (Saccharomyces cerevisiae) cells expressing the
human cannabinoid CB1 receptor were generated by integra-
tion of an expression cassette mnto the ura3 chromosomal
locus of yeast strain MMY 23. This cassette consisted of DNA
sequence encoding the human CB1 receptor flanked by the
yeast GPD promoter to the 5' end of CB1 and a yeast tran-
scriptional terminator sequence to the 3'end of CB1. MM Y 23
expresses a yeast/mammalian chimeric G-protein alpha sub-
unmit 1n which the C-terminal 5 amino acids of Gpal are
replaced with the C-terminal 5 amino acids of human Gai3
(as described 1n Brown et al. (2000), Yeast 16:11-22). Cells
were grown at 30° C. 1in liquid Synthetic Complete (SC) yeast
media (Guthrie and Fink (1991), Methods 1n Enzymology,
Vol. 194) lacking uracil, tryptophan, adenine and leucine to
late logarithmic phase (approximately 6 OD,,/ml).

Agonists were prepared as 10 mM stocks in DMSO. EC.,
values (the concentration required to produce 50% maximal
response) were estimated using dilutions of between 3- and
S-fold (BiomekEX, Beckman) into DMSO. Agonist solutions
in DMSO (1% final assay volume) were transferred into
black, clear bottom, microtitre plates from NUNC (96- or
384-well). Cells were suspended at a density 01 0.2 OD,/ml
in SC media lacking histidine, uracil, tryptophan, adenine and
leucine and supplemented with 10 mM 3-aminotriazole,
0.1M sodium phosphate pH 7.0, and 20 uM fluorescein di-{3-
D-glucopyranoside (FDGlu). This mixture (50 ul per well for
384-well plates, 200 ul per well for 96-well plates) was added
to agonist 1n the assay plates (Multidrop 384, Labsystems).
After incubation at 30° C. for 24 hours, fluorescence resulting
from degradation of FDGIlu to fluorescein due to exogluca-
nase, an endogenous yeast enzyme produced during agonist-
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stimulated cell growth, was determined using a Spectrofluor
microtitre plate reader (Tecan; excitation wavelength: 485
nm; emission wavelength: 535 nm). Fluorescence was plotted
against compound concentration and iteratively curve fitted
using a four parameter {it to generate a concentration effect
value. Efficacy (E,, . ) was calculated from the equation

L1

Emﬂx:MaX[campound X]_Miﬂ [comporind X]/MHX[HLQ 10]
Miny 7721 01% 100%

where Max; .. oima x @and Min . . +, are the fitted
maximum and minimum respectively from the concentration
eftect curve for compound X, and Max;;»,6; and
Min ., are the fitted maximum and minimum respec-
tively from the concentration effect curve for (6aR,10aR)-3-
(1,1'-Dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,
6-dimethyl-6H-dibenzo[b,d]pyran-9-methanol (HU210;
available from Tocris). Equietfective molar ratio (EMR) val-
ues were calculated from the equation

EMR=E Cﬂﬂ [compotird ‘X']/;E':’:%':]I [FHL/210]

Where ECsq (oompouna x7 18 the EC54 of compound X and
ECso 1mrm10718 the EC5, of HU210.

Compounds of the Examples tested according to this
method had EC, values>2000 nM and/or efficacy values of
<350% at the cloned human cannabinoid CB1 receptor.

Determination of Cannabinoid CB2 Receptor Agonist Activ-
ity

The cannabinoid CB2 receptor agonist activity of the com-
pounds of formula (I) was determined in accordance with the
following experimental method.

Experimental Method

Yeast (Saccharomyces cerevisiae) cells expressing the
human cannabinoid CB2 receptor were generated by integra-
tion of an expression cassette mnto the ura3 chromosomal
locus of yeast strain MMY 23. This cassette consisted of DNA
sequence encoding the human CB2 receptor flanked by the
yeast GPD promoter to the 3' end of CB2 and a yeast tran-
scriptional terminator sequence to the 3' end of CB2. MMY 23
expresses a yeast/mammalian chimeric G-protein alpha sub-
unit 1n which the C-terminal 5 amino acids of Gpal are
replaced with the C-terminal 5 amino acids of human Gau3
(as described 1n Brown et al. (2000), Yeast 16:11-22). Cells
were grown at 30° C. 1 liquid Synthetic Complete (SC) yeast
media (Guthrie and Fink (1991), Methods in Enzymology,
Vol. 194) lacking uracil, tryptophan, adenine and leucine to
late logarithmic phase (approximately 6 OD,, ml).

Agonists were prepared as 10 mM stocks in DMSO. EC.,
values (the concentration required to produce 50% maximal
response) were estimated using dilutions of between 3- and
S-fold (Biomek:FX, Beckman) mto DMSO. Agonist solu-
tions 1n DMSO (1% final assay volume) were transferred into
black, clear bottom, microtitre plates from NUNC (96- or
384-well). Cells were suspended at a density 01 0.2 OD ., /ml
in SC media lacking histidine, uracil, tryptophan, adenine and
leucine and supplemented with 10 mM 3-aminotriazole,
0.1M sodium phosphate pH 7.0, and 20M fluorescein di-[3-
D-glucopyranoside (FDGlu). This mixture (50 ul per well for
384-well plates, 200 ul per well for 96-well plates) was added
to agonist 1n the assay plates (Multidrop 384, Labsystems).
After incubation at 30° C. for 24 hours, fluorescence resulting,
from degradation of FDGlu to fluorescein due to exogluca-
nase, an endogenous yeast enzyme produced during agonist-
stimulated cell growth, was determined using a Spectrofluor
microtitre plate reader Tecan; excitation wavelength: 485 nm;
emission wavelength: 535 nm). Fluorescence was plotted
against compound concentration and 1teratively curve fitted
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using a four parameter fit to generate a concentration etfect
value. Ellicacy (E_ ) was calculated from the equation

—miax

L1

E o= MaX [ compornd X1~ M ormouna x7 MaX gm0~
Min zzm101x100%

Where Max[m{ﬂpfmﬂ 7 x7 and Min[cmpwﬂ 7 x are the ﬁt.ted
maximum and minimum respectively from the concentration
eftect curve for compound X, and Max,,,. , and
Min ;70107 are the fitted maximum and minimum respec-
tively from the concentration effect curve for (6aR,10aR)-3-
(1,1'-Dimethylheptyl)-6a,7,10,10a-tetrahydro-1-hydroxy-6,
6-dimethyl-6H-dibenzo|b,d]pyran-9-methanol (HU210;
available from Tocris). Equietfective molar ratio (EMR) val-
ues were calculated from the equation

EMR=EC50 [ compound xyECs0 #1210

Where ECsy 0 pouna x7 18 the EC5, of compound X and
ECso (zre210718 the EC5, of HU210.

Compounds of Examples 1 to 23, 31 to 56, 68, 163-256
tested according to this method had EC. , values 20 to 300 nM
and efficacy values of >50% at the cloned human cannabinoid
CB2 receptor.

Compounds of Examples 24 to 30 and 73-113, and 257-

259 tested according to this method had EC., values 300 to
1000 nM or efficacy values of >50% at the cloned human

cannabinoid CB2 receptor.

Compounds of Examples 57-67, 69-72,114-162, and 260-
265 tested according to this method had EC., values>1000
nM or efficacy values of <50% at the cloned human cannab-
inoid CB2 receptor.

The following examples are 1llustrative, but not limiting of
the embodiments of the present invention.

All NMR experimental data was recorded at 400 MHz.

Conditions, Hardware, and Software used for Mass-directed
Autopurification

Hardware

Waters 600 gradient pump, Waters 2700 Sample Manager,
Waters Reagent Manager, Micromass ZMD mass spectrom-
cter, Gilson 202—Araction collector, Gilson Aspec—waste
collector.

Software
Micromass Masslynx version 3.5

Column

The column used 1s typically a Supelco ABZ+ column
whose dimensions are 10 mm internal diameter by 100 mm in
length. The stationary phase particle size 1s 5 um.

Solvents
A. Aqueous solvent=Water+0.1% Formic Acid
B. Organic solvent=MeCN: Water 95:5+0.05% Formic Acid

Make up solvent=MeOH: Water 80:20+50 mMol Ammo-
nium Acetate

Needle rinse solvent=MeOH: Water: DMSO 80:10:10

Methods

Five methods are used depending on the analytical reten-
tion time of the compound of interest. They all have a tlow
rate of 20 ml/min and a 15-minute runtime, which comprises
of a 10-minute gradient followed by a S-minute column flush
and re-equilibration step.

Method 1 MDP 1.5-2.2=0-30% B
MDP 2.0-2.8=5-30% B
MDP 2.5-3.0=15-55% B
MDP 2.8-4.0=30-30% B
MDP 3.8-5.5=50-90% B
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REFERENCE EXAMPLE 1

2-(3 Chlorophenylamino)-4-trifluoromethylpyrimi-
dine-5-carboxylic acid benzylamide

(a). To a solution of benzyl 2-chloro-4-trifluoromethylpy-
rimidine-S-carboxylate (0.50 g, ex Maybridge) in 1,4-dioxan
(5 ml) was added 3-chloroaniline (0.85 ml) and the solution
stirred at room temperature for 15 h. 1,4-Dioxan was removed
under reduced pressure and ethyl acetate (15 ml) added. The
solution was washed sequentially with 2N hydrochloric acid
(10 ml) and water (3x10 ml), dried (MgSO,), evaporated and
triturated with hexane to atford benzyl 2-(3-chloropheny-
lamino)-4-trifluoromethylpyrimidine-5-carboxylate (524
mg).

NMR (DMSO-d6) 0 5.35 (2H, s), 7.14 (1H, d), 7.35-7.45
(6H, m), 7.68 (1H, m), 7.98 (1H, s), 9.13 (1H, s), 10.95 (1H,
S ).

LC/MS, t=3.70 min, [MH™] 408 and 410.

F Cl
e
N)\E AN

(b). To a solution of benzyl 2-(3-chlorophenylamino)-4-
tritfluoromethyl-pyrimidine-3-carboxylate (0.50 g) in ethanol
(15 ml) was added a solution of potassium hydroxide (205
mg) 1n ethanol (10 ml) and the solution stirred at retlux for 15
h. Ethanol was removed under reduced pressure and water (15
ml) added. The solution was washed with ether and concen-
trated hydrochloric acid added to adjust the acidity to pH 1.
The precipitated solid was filtered, washed with water and
dried 1n vacuo at 30° C. to afford 2-(3-chlorophenylamino)-
4-trifluoromethylpyrimidine-3-carboxylic acid (366 mg).

NMR (DMSO-d6)67.49(1H,d),7.71 (1H,t), 7.98 (1H, d),
8.33 (1H, s), 9.42 (1H, s), 11.15 (1H, s), 14.0 (1H, br s).

LC/MS, t=3.44 min, [MH™] 318 and 320.

X

RN
X

0O CF;
HO ‘ Ny ‘ X
N)\N/ s o

(c). To a solution of 2-(3-chlorophenylamino)-4-trifluo-
romethylpyrimidine-3-carboxylic acid (35 mg) i dimethyl-
formamide (2 ml) was added successively N-ethylmorpho-
line (42 ul), benzylamine (15 ul), 1-hydroxybenzotriazole
hydrate (23 mg) and 1-(3-dimethylamino-propyl)-3-ethylcar-
bodiimide hydrochlonide (25 mg). The solution was stirred
for 3 h and allowed to stand overmight. Dimethylformamide
was removed under reduced pressure and ethyl acetate (5 ml)
added. The solution was washed sequentially with 3%
sodium bicarbonate solution (2.5 ml), water (2.5 ml), 5%
citric acid solution (2.5 ml) and brine (2x2.5 ml), dried
(MgSO,) and evaporated to atfford the title compound (45

mg).
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NMR (DMSO-d6) & 4.47 (2H, d), 7.10 (1H, d), 7.25 (1H,
m), 7.36 (SH, m), 7.69 (1H, d), 7.98 (1H, s), 8.89 (1H, 5), 9.12
(1H, 1), 10.65 (1H, s).
LC/MS, t=3.23 min, [MH*] 407 and 409.

b

O F F Cl
L)
X N)\N/\/

H

EXAMPLE 1

1-[2-(3-Chlorophenylamino)-4-trifluoromethyl pyri-
midin-3-yl]-1-piperidin-1-ylmethanone

O F F F
/\NJ\‘/\\\N ‘/\
\) \N)\E/\/\Q

In a manner similar to Reference Example 1(c) 2-(3-chlo-
rophenylamino)-4-trifluoromethylpyrimidine-3-carboxylic
acid (35 mg) and piperidine (13 ul) afforded the title com-
pound (38 mg).

NMR (DMSO-d6) 6 1.3-1.65 (6H, m), 3.28 (2H, s), 3.6
(2H, brs), 7.10 (1H, d), 7.37 (1H, 1), 7.68 (1H, d), 7.96 (1H,
s), 8.78 (1H, s), 10.35 (1H, s).

LC/MS, t=3.63 min, [MH™] 385 and 387.

EXAMPLE 2

2-(3 Chlorophenylamino-4-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclopentylmethyl-amide

b

O F b
O/\NJ\(\N /@\
z
N N Cl
H

In a manner similar to Reference Example 1(c) 2-(3-chlo-
rophenylamino)-4-trifluoromethyl-pyrimidine-3-carboxylic
acid (100 mg) and cyclopentylmethylamine hydrochloride
(63 mg, prepared as described 1n Kelley etal., J. Med. Chem.,
40, 3207, (1997)) atlorded the title compound (80 mg).

NMR (DMSO-d6) 06 1.20-1.26 (2H, m), 1.48-1.67 (4H, m),
1.67-1.73 (2H, m), 2.06-2.10 (1H, quintuplet), 3.15-3.18 (2H,
t), 7.09 (1H, dt), 7.37 (1H, q), 7.67 (1H, d), 7.96 (1H, d),
8.60-8.63 (1H, 1), 8.79 (1H, s), 10.60 (1H, s).

LC/MS, t=3.73 min, [MH™] 399.
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EXAMPLE 3 In a manner similar to Reterence Example 1(c¢) 2-pheny-
lamino-4-trifluoromethylpyrimidine-5-carboxylic acid (32
1-[2-(3-Chlorophenylamino)-4-trifluoromethylpyri- mg) and cyclohexanemethylamine (15 mg) atforded the title

midin-5-yl]-1-morpholin-4-yl-methanone compound (33 mg).

NMR (DMSO0-d6) § 0.85-1.0 (2H, m), 1.05-1.3 (3H, m),
1.5 (1H, m), 1.55-1.8 (5H, m), 3.08 (2H, 1), 7.06 (1H, d), 7.35
P (2H, 1), 7.76 (2H, d), 8.56 (1H, 1), 8.74 (1H, s), 10.4 (1H, s).

O F . N LC/MS, t=3.66 min, [MH™] 379.
EXAMPLE 6
(\N)J\‘/\N ‘/\
O\) )\ 1-[2-(2,3-Dichlorophenylamino)-4-trifluorometh-
N NN N Ipyrimidin-5-y1]-1-morpholin-4-yl-meth
I 14 ylpyrimidin-5-yl]-1-morpholin-4-yl-methanone

In a manner similar to Reference Example 1(c) 2-(3-chlo-

rophenylamino )-4-tritfluoromethylpyrimidine-3-carboxylic

acid (35 mg) and morpholine (11.5 ul) afforded the fitle

compound (43 mg). 20 O F
NMR (DMSO-d6) 6 3.4-3.75 (8H, m), 7.10 (1H, d), 7.38

F
(1H,t), 7.68 (1H,d), 7.98 (1H, s), 8.80 (1H, s), 10.60 (1H, s). N \N
[.C/MS, t=3.29 min, [MH*] 387 and 389. |
O\) )\
EXAMPLE 4 25 NN ci
Cl

2-(3-Chlorophenylamino )-4-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclohexylmethylamide

b

30

In a manner similar to Reference Example 1(c) 2-(2,3-
dichlorophenylamino)-4-tritfluoromethyl-pyrimidine-5-car-
boxvylic acid (24 mg) and morpholine (10 ul) afforded the title
O F K compound (17 mg).

PN N 35 NMR (DMSO-d6) o0 3.4-3.8 (8H, m), 7.40 (1H, t), 7.54
E ‘ (1H, d), 7.60 (1H, d), 8.78 (1H, s), 10.15 (1H, s).

8§
N/)\N/ P LC/MS, t=3.32 min, [MH™] 421 and 423.
H

Cl

40
EXAMPLE 7

In a manner similar to Reference Example 1(c) 2-(3-chlo-

rophenylamino )-4-tritfluoromethylpyrimidine-3-carboxylic _ _ _

acid (35 mg) and cyclohexanemethylamine (15 mg) atforded 1'[2'(2_ ,4?[?1ch10r ophenylamm.o)-4-tnﬂu0r0meth-

the title compound (27 mg). ylpyrimidin-5-yl]-1-morpholin-4-yl-methanone
NMR (DMSO-d6) 80.85-1.0(2H, m), 1.1-1.3 3H, m), 1.5 *

(1H, m), 1.55-1.8 (3H, m), 3.06 (2H, t), 7.09 (1H, d), 7.37

(1H, 1), 7.68 (1H, d), 7.97 (1H, s), 8.58 (1H, t), 8.79 (1H, s),

10.6 (1H, s). 3
LC/MS, t=3.87 min, [MH™]413 and 415. O F I

50
EXAMPLE 5 )-l\ Cl
K\N ‘/\N ‘/\ P
2-Phenvlamino-4-trifluoromethvlpyrimidine-5-car- )\
y LA
H

boxylic acid cyclohexyl-1-methyl-amide

55
Cl
b
K FoO 60  In a manner similar to Reference Example 1(c) 2-(2,4-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
R N = E boxylic acid (30 mg) and morpholine (10 ul) afforded the title
‘ \ ‘ compound (31 mg).
\/\g N «s NMR (DMSO-d6)03.3-3.8(8H, m), 7.52 (1H,d ot d), 7.68

(1H, d), 7.76 (1H, d), 8.73 (1H, s), 10.05 (1M, s).
LC/MS, t=3.37 min, [MH*] 421 and 423.
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EXAMPLE 8

1-[2-(3,4-Dichlorophenylamino)-4-trifluorometh-
ylpyrimidin-35-yl]-1-morpholin-4-yl-methanone

AA .
N N
Q ‘\N’)\E Cl

In a manner similar to Reference Example 1(c) 2-(3.4-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (30 mg) and morpholine (10 ul) afforded the title
compound (36 mg).

NMR (DMSO-d6) 6 3.35-3.8 (8H, m), 7.67 (1H, d), 7.76
(1H, d of d), 8.22 (1H, s), 8.90 (1H, s), 10.80 (1H, s).

LC/MS, t=3.45 min, [MH™] 421 and 423.

EXAMPLE 9

1-[2-(2,5-Dichlorophenylamino)-4-trifluorometh-
ylpyrimidin-5-yl]-1-morpholin-1-4-yl-methanone

F
O F F Cl

K\NJ\(\\\N ‘ AN

O\) N)\E S
Cl

In a manner similar to Reference Example 1(c) 2-(2,5-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (35 mg) and morpholine (14.5 ul) afforded the
title compound (27 mg).

NMR (DMSO-d6) 8 3.4-3.75 (8H, m), 7.32 (1H, d of d),
7.66 (1H, d), 7.78 (1H, d), 8.71 (1H, s), 10.05 (1H, s).
LC/MS, t=3.31 min. [MH*] 421 and 423.

EXAMPL.

(L]

10

1-[2-(3-Fluorophenylamino)-4-trifluoromethylpyri-
midin-5-yl]-1-morpholin-4-yl-methanone
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In a manner similar to Reference Example 1(c) 2-(3-fluo-
rophenylamino)-4-trifluoromethylpyrimidine-3-carboxylic
acid (35 mg) and morpholine (12 ul) atforded the title com-
pound (31 mg).

NMR (DMSO-d6)63.4-3.8(8H, m), 6.85 (1H, tofd),7.37
(1H,q),7.52(1H,d),7.77(1H,d oft),8.80(1H, s), 10.65 (1H,
S ).

LC/MS, t=3.06 min, [MH™] 371.

EXAMPLE 11

1-[2-(3-Bromophenylamino)-4-trifluoromethylpyri-
midin-5-yl]-1-morpholin-4-yl-methanone

b

I

L

N
N Br
H

In a manner similar to Reference Example 1(c) 2-(3-bro-
mophenylamino )-4-trifluvoromethylpyrimidine-3S-carboxylic
acid (35 mg) and morpholine (10 ul) afforded the title com-
pound (31 mg).

NMR (DMSO-d6) § 3.4-3.8 (8H, m), 7.22 (1H, d), 7.30
(1H,1),7.71 (1H, d), 8.11 (1H, 5), 8.81 (1H, s), 10.60 (1H, s).

LC/MS, t=3.25 min, [MH™] 431 and 433.

EXAMPLE 12

1-[2-(3-Bromophenylamino)-4-trifluvoromethylpyri-
midin-3-yl]-1-piperidin-4-ylmethanone

st Xy AN

\ C
JLA

In a manner similar to Reference Example 1(c) 2-(3-bro-
mophenylamino)-4-trifluoromethylpyrimidine-5-carboxylic
acid (35 mg) and piperidine (12 ul) atforded the title com-
pound (31 mg).

NMR (DMSO-d6) & 1.3-1.7 (6H, m), 3.26 (2H, s), 3.60
(2H, brs), 7.21 (1H, d), 7.30 (1H, 1), 7.70 (1H, d), 8.11 (1H,
s), 8.78 (1M, s), 10.55 (1H, s).

LC/MS, t=3.57 min, [MH™] 429 and 431.



1-[2-(3,5-Dichlorophenylamino)-4-trifluorometh-
ylpyrimidin-35-yl]-1-morpholin-4-yl-methanone

In a manner similar to Reference .
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (35 mg) and morpholine (14.5 ul) afforded the

EXAMPL.

31

b

~

JCL
L

N

title compound (42 mg).

NMR (DMSO-d6) § 3.4-3.75 (8H, m), 7.35 (1H, s), 7.89

(L]

13

N/
H

(2H, s), 8.87 (1H, s), 10.80 (1H, s).
LC/MS, t=3.52 min, [MH*] 421 and 423.

EXAMPL.

L1

14

F

Cl

US 7,635,701 B2

Hxample 1(c) 2-(3,5-

2-(3-Chlorophenylamino )-4-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclopentylamide

L

In a manner similar to Reference Example 1(c) 2-(3-chlo-
rophenylamino )-4-tritfluoromethylpyrimidine-3-carboxylic
acid (35 mg) and cyclopentylamine (13 ul) atforded the title

N
H

O F

N

Xy

compound (34 mg).

NMR (DMSO-d6) 8 1.5 (4H, m), 1.65 (2H, m), 1.85 (2H,
m), 4.15 (1H, m), 7.09 (1H, d), 7.36 (1H, 1), 7.67 (1H, d), 7.97

b

LA

N

N
H

X
F

(1H, s), 8.55 (1H, d), 8.79 (1H, s), 10.60 (1M, s).
LC/MS, t=3.55 min, [MH*] 385 and 387.

EXAMPL.

(Ll

15

Cl

2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclohexylmethyl-amide

»

Cl
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In a manner similar to Reference Example 1(c) 2-(2,3-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxvylic acid (35 mg) and cyclohexanemethylamine (16 ul)

afforded the title compound (30 mg).

NMR (DMSO-d6) & 0.85-1.0 (2H, m), 1.1-1.3 (3H, m),
1.45 (1H, m), 1.55-1.8 (SH, m), 3.05 (2H, 1), 7.40 (1H, 1), 7.55
(2H, d), 8.53 (1H. 1), 8.65 (1H, s), 10.15 (1M, s).

LC/MS, t=3.84 min, [MH™] 447 and 449.

EXAMPLE 16

2-(2,4-Dichlorophenylamino )-4-triflouromethylpyri-
midine-S-carboxylic acid cyclohexylmethyl-amide

I3

b

O F
/\/\EJ\(\
N N)\

N
N
H

Cl

Cl

In a manner similar to Reference Example 1(c) 2-(2,4-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (35 mg) and cyclohexanemethylamine (16 ul)

aiforded the title compound (14 mg).

NMR (DMSO-d6) & 0.85-1.0 (2H, m), 1.1-1.3 (3H, m),

1.45 (1H, m), 1.55-1.75 (5H, m), 3.05 (2H,

t), 7.46 (1H, d),

7.57 (1H, d), 7.72 (1H, s), 8.53 (1H, 1), 8.64 (1H, s), 10.00

(1H, s).

LC/MS, t=3.90 min, [MH™] 44’/ and 449.

EXAMPLE 17

2-(3,4-Dichlorophenylamino-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclohexylmethyl-amide

b

b

O T
ij/\N)J\(\N
/
N N
q

Cl

X
F

Cl

In a manner similar to Reference Example 1(c) 2-(3.,4-
60 dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (35 mg) and cyclohexanemethylamine (16 ul)

afforded the title compound (31 mg).

NMR (DMSO-d6)8 0.8-1.0 (2H, m), 1.1-

1.3 (3H, m), 1.5

.« (1H, m), 1.55-1.8 (5H, m), 3.06 (2H, 1), 7.62 (1H, d), 7.69
(1H, d), 8.18 (1H, s), 8.59 (1H, 1), 8.82 (1H, 5), 10.70 (1H, s).

LC/MS, t=4.01 min, [MH™] 447 and 449.
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EXAMPL,

(L]

18

2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclohexylmethyl-amide

O F b Cl

XN N
‘ N)\g/‘ F

In a manner similar to Reference Example 1(c) 2-(3,5-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (35 mg) and cyclohexanemethylamine (16 ul)
alforded the title compound (30 mg).

NMR (DMSO-d6)060.85-1.0(2H, m), 1.1-1.3 (3H, m), 1.5
(1H,m), 1.55-1.8 (3H, m),3.07 (2H, t), 726 (1H, s), 7.89 (2H,
s), 8.58 (1H, t), 8.86 (1H, s), 10.80 (1H, s).

LC/MS, t=4.08 min [MH™] 447 and 449.

7,

Cl

EXAMPL.

(L]

19

2-(3-Fluorophenylamino )-4-trifluoromethylpyrimi-
dine-3-arboxylic acid cyclohexylmethyl-amide

O F b

b
N)\E/ P

In a manner similar to Reference Example 1(c) 2-(3-fluo-
rophenylamino )-4-tritfluoromethyl-pyrimidine-3-carboxylic
acid (35 mg) and cyclohexanemethylamine (18 ul) atforded
the title compound (38 mg).

NMR (DMSO-d6)060.85-1.0(2H, m), 1.1-1.3 (3H, m), 1.5
(1H, m), 1.55-1.8 (5H, m), 3.09 (2H, t), 6.87 (1H, tof d), 7.39
(1H, q), 7.53 (1H,d), 7.78 (1H, d ot t), 8.59 (1H, 1), 8.80 (1H,
s), 10.60 (1H, s).

LC/MS, t=3.68 min, [MH™] 397.

7

b

EXAMPLE 20

2-(3-Bromophenylamino )-4-trifluoromethylpyrimai-
dine-3-carboxylic acid cyclohexylmethyl-amide

O F b

/\E AN

Ny
‘ N/)\N/‘ F
H

In a manner similar to Reference Example 1(c) 2-(3-bro-
mophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxy-
lic acid (35 mg) and cyclohexanemethylamine (15 pl)
afforded the title compound (36 mg).

Br
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NMR (DMSO-d6) $ 0.85-1.0 (2H, m), 1.1-1.3 (3H, m), 1.5
(1H, m), 1.55-1.8 (5H, m), 3.08 (2H, 1), 7.23 (1H, d), 7.31
(1H, 1), 7.71 (1H, d), 8.10 (1H, s), 8.57 (1H, 1), 8.80 (1M, s),
10.60 (1H, s).

LC/MS, t=3.85 min, [MH™] 457 and 459.

EXAMPLE 21

2-(2,6-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclohexylmethyl-amide

O F b

N J\/\N N
/

Lz,

\ B
\N)\E \‘/
Cl

PN
N

In a manner similar to Reference Example 1(c) 2-(2,6-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (33 mg) and cyclohexanemethylamine (15 ul)
alforded the title compound (9 mg).

NMR (DMSO-d6) 8 0.85-1.0 (2H, m), 1.05-1.25 (3H, m),
1.46 (1H, m), 1.55-1.8 (SH, m), 3.04 (2H, 1), 7.39 (1H, 1), 7.59
(2H, d), 8.56 (2H, m), 10.10 (1H, s).

LC/MS, t=3.84 min, [MH™] 447 and 449.

EXAMPLE 22

2-(3-Chlorophenylamino )-4-trifluoromethylpyrimi-
dine-5-carboxylic acid (tetrahydro-pyran-4-ylm-
cthyl)-amide

O F b

(\/\ )J\/\ X

2,

Cl

N
O\/ ‘\N)\N/‘\/\
H

In a manner similar to Reference Example 1(c) 2-(3-chlo-
rophenylamino )-4-trifluoromethyl-pyrimidine-5-carboxylic
acid (30 mg) and 4-aminomethyltetrahydropyran (13 mg)
afforded the title compound (25 mg).

NMR (DMSO-d6) & 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74
(1H, m), 3.13 (2H, 1), 3.27 (2H, 1), 3.86 (2H, d), 7.10 (1M, d).
7.37 (1H, 1),7.66 (1H, d), 7.97 (1H, s), 8.63 (1H, 1), 8.82 (1H,
s), 10.60 (1H, s).

LC/MS, t=3.22 min, [MH™] 415 and 417.
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EXAMPLE

23

2-(3-Chlorophenylamino )-4-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclobutyl-amide

O F
O\EJ\/\N
A
H

Ny Cl

In a manner similar to Reference Example 1(c) 2-(3-chlo-
rophenylamino )-4-tritfluoromethyl-pyrimidine-3-carboxylic
acid (35 mg) and cyclobutylamine (10 pl) atforded the title
compound (28 mg).

10

15

36
NMR (DMSO-d6) & 1.6-1.75 (2H, m), 1.9-2.05 (2H, m),
2.2-2.3 (2H, m), 4.32 (1H, m), 7.10 (1H, d), 7.37 (1H, t), 7.67
(1H, d), 7.96 (1H, s), 8.82 (2H, s), 10.60 (1M, s).

LC/MS, t=3.45 min, [MH™] 371 and 373.

EXAMPLES 24 TO 30

Table 1) gives examples 24 to 30, column 1 gives the
precursors that were reacted with methyl 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylate in a manner similar to

that 1n Reference example 1(a). In a manner similar to that in
Retference example 1(b), the carboxylic acid of the resultant

ester was prepared. Finally, in a manner similar to that of
Reference example 1(c), the resultant acid product was
reacted with the precursor of column 2 to provide the final
product of column 3.

TABLE 1
LC/MS
1 Retention
time (min)
2 MH"
Ex 1 2 3 - Product Structure 3 Formula
24 Aniline Piperidine 1-(2-Phenylamino- O 3.38
4-trifluoromethyl- 351
pyrimidin-5-yl)- C,7H,;-F;N,0O
1-piperidin-1-yl- = N X N
methanone ‘ ‘ F
N P
N N
H F
b
25 Aniline Morpholine 1-Morpholin-4-yl-1- O 3.04
(2-phenylamino-4- 353
trifluoromethyl- C,cHsF3N4O5
pyrimidin-5-yl)- 7 NT O N
methanone ‘ ‘ F
\ P O
N N
H F
b
26 3-Chloroaniline Aminoacetonitrile  2-(3-Chloro- b 3.27
phenylamino)-4- 356
trifluoromethyl- b F O C,,H,Cl
pyrimidine-3- )J\ F;N;O
carboxylic acid
cyanomethyl-amide /\ N/\ N/\\
‘ ‘ H Ny
.
S N
H
27 3-Chloroaniline 3,3-Dimethylbutyl  2-(3-Chloro- b 3.80
amine phenylamino)-4- 401
trifluoromethyl- b F O C,sH5,>"Cl
pyrimidine-53- )J\ F;N,O
carboxylic acid
(3 3-dimethyl-butyl)- . NN N
amide ‘ )\ ‘ H
Cl E N
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28 3-Chloroaniline Neopentylamine

29 3-Fluoroaniline Cyclobutylamine

30 34-
Dichloroaniline

EXAMPLE

Cyclobutylamine

US 7,635,701 B2

3 - Product

2-(3-Chloro-
phenylamino)-4-
trifluoromethyl-
pyrimidine-5-
carboxylic acid

(2,2-dimethyl-propyl)-

amide

2-(3-Fluoro-
phenylamino)-4-
trifluoromethyl-
pyrimidine-3-
carboxylic acid
cyclobutylamide

2-(3,4-Dichloro-
phenylamino)-4-
trifluoromethyl-
pyrimidine-3-
carboxylic acid
cyclobutylamide

31

2-(3-Fluorophenylamino )-4-trifluoromethylpyrimi-
dine-3-carboxylic acid (tetrahydropyran-4-ylmethyl)

2,

amide
F
O F F
)J\‘/\\N ‘/'\
(AL

38
TABLE 1-continued
LC/MS
1 Retention
time (min)
2 MH*
Structure 3 Formula
I3 3.69
387
F O C,-H,>Cl
F,N,O
7 NZ N
a”” N N
H
I3 3.29
355
F F O C,H,4FN,O
/\‘ N \‘)J\E
™
e \/\E N/
b 3.66
405
F F O C,eH,37°Cl,
F,N,O
Cl =
= N N
‘ H
x>
Cl X \N N
H
EXAMPLE 32
40 . . .
2-(3-Bromophenylamino )-4-trifluoromethylpyrimi-
dine-3-carboxylic acid (tetrahydropyran-4-ylmethyl)
amide
45
b
O F I3
50 ).k
X ‘/\N ‘/\
O )\
NG Ny E/ N N\,
55

In a manner similar to Reference Example 1(c) 2-(3-fluo-
rophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic

acid (35 mg) and 4-aminomethyltetrahydropyran (16 mg)

afforded the title compound (38 mg).
NMR (DMSO-d6) 6 1.15-1.3 (2H, m), 1.63 (2H, d), 1.75

(1H, m), 3.15 (2H, 1), 3.29 (2H, 1), 3.86 (2H, d), 6.88 (°
738 (1H, q),7.51 (1H,d),7.76 (1H, dt), 8.64 (1H, 1), 8.82 (1H,

5), 10.60 (1M, s).

LC/MS, t=3.08 min, [MH™] 399.

60

H, td),

65

In a manner similar to Reference Example 1(c) 2-(3-bro-
mophenylamino )-4-trifluoromethyl-pyrimidine-5-carboxy-
lic acid (35 mg) and 4-aminomethyltetrahydropyran (13 5

mg) atforded the title compound (36 mg).

NMR (DMSO-d6) 8 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74
(1H, m), 3.13 (2H, 1), 3.27 (2H, 1), 3.86 (2H, d), 7.23 (1H, d),
731 (1H,1),7.71 (1H, d), 8.11 (1H, s), 8.63 (1H, 1), 8.82 (1H,
5), 10.60 (1H, s).

LC/MS, t=3.26 min, [MH™] 459 and 461.
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EXAMPLE

33

2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-3-carboxylic acid (tetrahydropyran-4-ylm-

cthyl)amide
I
QO F b
O )\
\N N/ = Cl
H
Cl

In a manner similar to Reference Example 1(c) 2-(2,3-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (30 mg) and 4-aminomethyltetrahydropyran (12
mg) atforded the title compound (25 mg).

NMR (DMSO-d6) ¢ 1.1-1.25 (2H, m), 1.60 (2H, d), 1.72
(1H, m), 3.11 (2H, 1), 3.26 (2H, t), 3.85 (2H, d), 7.40 (1H., 1),
7.55 (2H, d), 8.60 (1H, t), 8.66 (1H, s), 10.10 (1H, s).

LC/MS, t=3.29 min, [MH™] 449 and 451.

EXAMPLE

34

2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid (tetrahydropyran-4-ylm-
ethyl)-amide

I3

O F

F
\N Cl
O ‘ )\
N N
H
Cl

In a manner similar to Reference Example 1(c) 2-(2.4-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (30 mg) and 4-aminomethyltetrahydropyran (12
mg) atforded the title compound (34 mg).

NMR (DMSO-d6) ¢ 1.1-1.25 (2H, m), 1.59 (2H, d), 1.72
(1H,m),3.11 (2H,t),3.26 (2H, t),3.85(2H, d), 7.47 (1H, dd),
7.57 (1H, d), 7.72 (1H, s), 8.60 (1H, t), 8.65 (1H, s), 10.05
(1H, s).

LC/MS, t=3.33 min, [MH™] 449 and 451.

7,

Additional Synthesis of Example 34

2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-3-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide

(a). To a solution of methyl 2-chloro-4-trifluoromethyl-
pyrimidine-5-carboxylate (0.50 g, ex Maybridge) 1n 1,4-di-
oxan (5 ml) was added 2.,4-dichloroaniline (1.7 g) and the
solution stirred under reflux for 7 h. 1,4-Dioxan was removed
under reduced pressure and ethyl acetate (15 ml) added. The
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solution was washed sequentially with 2N hydrochloric acid
(10 ml) and water (3x10 ml), dned (MgSQ,,), evaporated and

triturated with hexane to afford methyl 2-(2,4-dichlorophe-
nylamino )-4-trifluoromethylpyrimidine-3-carboxylate (358
mg).

NMR (CDCl,) 0 3.95 (3H, s), 7.30 (1H, dd), 7.45 (1H, d),
8.00 (1H, s), 8.5 (1H, d), 9.05 (1H, s).

LC/MS, t=3.74 min, [MH™]366.

Cl

Cl

(b). To a solution of methyl 2-(2,4-dichlorophenylamino)-
4-trifluoromethyl-pyrimidine-3-carboxylate (0.358 g) 1n
cthanol (8 ml) was added a solution of potasstum hydroxide
(190 mg) 1n ethanol (8 ml) and the solution stirred at reflux for
24 h. Ethanol was removed under reduced pressure and water
(15 ml) added. The solution was washed with ether and con-
centrated hydrochloric acid was added to adjust the acidity to
pH 1. The precipitated solid was filtered, washed with water
and dried 1 vacuo at 50° C. to afford 2-(2,4-dichloropheny-
lamino )-4-trifluoromethyl-pyrimidine-5-carboxylic acid
(262 mg).

NMR (DMSO-d6) 0 7.48 (1H, dd), 7.60 (1H, d), 7.73 (1H,
d), 8.95 (1H, s), 10.3 (1H, s), 13.6 (1H, s).

0 CF;

HOJ\‘)\N ‘ N
owe
H
Cl

(c). To a solution of 2-(2,4-dichlorophenylamino)-4-trii-
luoromethyl-pyrimidine-3-carboxylic acid (30 mg) 1 dim-
cthylformamide (2 ml) was added successively N-ethylmor-
pholine (33 ul), 4-aminomethyltetrahydropyran (12 mg),
1-hydroxybenzotriazole hydrate (18 mg) and 1-(3-dimethy-
lamino-propyl)-3-ethylcarbodiimide hydrochloride (20 mg).
The solution was stirred for 3 h and allowed to stand over-
night. Dimethylformamide was removed under reduced pres-
sure and ethyl acetate (5 ml) added. The solution was washed
sequentially with 5% sodium bicarbonate solution (2.5 ml),
water (2.5 ml), 5% citric acid solution (2.5 ml) and brine
(2x2.5 ml), dried (MgSQO,) and evaporated to afford the title
compound (34 mg) NMR (DMSO-d6) 6 1.20 (2H, m), 1.58
(2H,d),1.70(1H, m), 3.10(2H, t),3.23 (2H, 1), 3.84 (2H, dd),
7.46 (1H, dd), 7.57 (1H, d), 7.71 (1H, d), 8.59 (1H, t), 8.63
(1H, s), 10.00 (1H, s).

LC/MS, t=3.33 min, [MH™] 449.
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0 CF;

MK,
O \N)\E

Cl

7

Cl

Additional Synthesis of Example 34

2-(2,4-Dichlorophenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide

(a). To a solution of methyl 2-chloro-4-trifluoromethylpy-
rimidine-S-carboxylate (70 g, ex Maybridge 22 g, ex Fluoro-
chem 48 g) in 1.,4-dioxan (100 n-1) was added 2.,4-dichlo-

roaniline (142 g) and the solution stirred under retlux for 10.5
h. 1,4-Dioxan was partially removed (approx 50 ml) under

reduced pressure and 2N HCI (800 ml) added. The mixture
was stirred with overhead stirring for 3 h and the resulting

solid filtered onto a sinter. The solid was washed with 2N HCI
(2x300 ml) and water (4x400 ml) then dried over sodium
hydroxide 1 vacuo at 50° C. to afford methyl 2-(2,4-dichlo-
rophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxy-
late. The solid contained approximately 5% 2,4-dichloroa-
niline.

NMR (DMSO-d6) 0 3.84 (3H, s), 7.47 (1H, dd), 7.49 (1H,
d), 7.74 (1H, d), 8.96 (1H, s), 10.45 (1H, s).

LC/MS, t=3.66 min, [MH™] 366.

(b). To a solution of methyl 2-(2,4-dichlorophenylamino)-
4-trifluoromethyl-pyrimidine-3-carboxylate (107 g) 1n
methanol (700 ml) was added a solution of potassium hydrox-
ide (50 g) 1n methanol (700 ml) and the solution stirred at
reflux for 24 h. Methanol was removed under reduced pres-
sure and water (800 ml) added. The solution was washed with
cther (3x400 ml, which removed the remaining 2,4-dichlo-
roaniline) and concentrated hydrochloric acid added to adjust
the acidity to pH 1. The precipitated solid was filtered,
washed with 2N HC] and water until the pH of the filtrate was
neutral. The solid was dried i1n vacuo at 50° C. to atford
2-(2,4-dichlorophenylamino )-4-trifluoromethyl-pyrimidine-
S-carboxylic acid (86.9 g)

NMR (DMSO-d6) 06 7.48 (1H, dd), 7.60 (1H, d), 7.73 (1H,
d), 8.95 (1H, s), 10.3 (1H, s), 13.6 (1H, s).

LC/MS, t=4.35 min, [MH™"] 352

(c). To a solution of 2-(2,4-dichlorophenylamino)-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid (86 g) in dimeth-
ylformamide (800 ml) was added successively N-ethylmor-
pholine (93 ml), 4 aminomethyltetrahydropyran (29.5 g),
1-hydroxybenzotriazole hydrate (51.5 g) and 1-(3-dimethy-
lamino-propyl)-3-ethylcarbodiimide hydrochlonde (56.2 g).
The solution was stirred for 24 h. Dimethylformamide was
partially removed (approx 650 ml) under reduced pressure
and 5% sodium bicarbonate solution added (3x500 ml, added
portionwise to control the release of carbon dioxide). The
mixture was stirred with overhead stirring for 3 h and the
resulting solid filtered onto a sinter. The solid was washed
with 5% sodium bicarbonate (4x400 ml) and water (3x400
ml) then dried over sodium hydroxide 1n vacuo at 50° C. to
afford the title compound (109.1 g)
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NMR (DMSO-d6) 6 1.20 (2H, m), 1.58 (2H, d), 1.70 (1H,
m), 3.10 (2H, t), 3.23 (2H, t), 3.84 (2H, dd), 7.46 (1H, dd),
7.57 (1H, d), 7.71 (1H, d), 8.59 (1H, t), 8.63 (1H, s), 10.00
(1H, s).

LC/MS, t=3.41 min, [MH"]449.

EXAMPLE 35

2-(2,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide

I3

I

O F Cl
O/\EJ\(\N ‘)\
o N)\E/ F

Cl

he

In a manner similar to Reference Example 1(c) 2-(2,3-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (530 mg) and 4-aminomethyltetrahydropyran (25
mg) atforded the title compound (63 mg).

NMR (DMSO-d6) ¢ 1.15-1.3 (2H, m), 1.60 (2H, d), 1.72
(1H,m),3.12 (2H,1),3.27 (2H, t), 3.85 (2H, d), 7.35 (1H, dd),
7.59 (1H, d), 7.73 (1H, s), 8.62 (1H, t), 8.70 (1H, s), 10.05
(1H, s).

LC/MS, t=3.30 min, [MH™] 449 and 451.

EXAMPLE 36

2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide

O F F Cl

SR A® ®
O )\
N/ E/\/\Cl

In a manner similar to Reference Example 1(c) 2-(3,53-
Dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car-
boxylic acid (50 mg) and 4-aminomethyltetrahydropyran (25
mg) atforded the title compound (68 mg).

NMR (DMSO-d6) 8 1.15-1.35 (2H, m), 1.62 (2H, d), 1.72
(1H, m), 3.14 (2H, 1), 3.28 (2H, 1), 3.86 (2H, d), 7.25 (1M, s).
7.88 (2H, s), 8.66 (1H, 1), 8.88 (1H, s), 10.75 (1H, s).
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EXAMPLE 37

2-(3-Methoxyphenylamino)-4-trifluoromethylpyri-
midine-3-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide

F
O F F
O )\
\N/ g/\/\ocm

In a manner similar to Reference Example 1(c¢) 2-(3-meth-
oxyphenylamino )-4-trifluoromethyl-pyrimidine-3-carboxy-
lic acid (32 mg) and 4-aminomethyltetrahydropyran (14.5
mg) atforded the title compound (29 mg).

NMR (DMSO-d6) & 1.1-1.25 (2H, m), 1.61 (2H, d), 1.74
(1H, m), 3.13 (2H, 1), 3.27 (2H, 1), 3.74 (3H, s), 3.86 (2H, d).
6.63 (1H,d),7.25 (2H, m), 7.53 (1H,s), 8.62 (1H, 1), 8.76 (1H.,
5), 10.35 (1H, s).

LC/MS, t=2.97 min, [MH™]411.

EXAMPLE 38

2-(3-Fluorophenylamino )-4-trifluoromethylpyrimi-
dine-3-carboxylic acid cyclopentylmethyl-amide

\/\F

R
P

In a manner similar to Reference Example 1(c) 2-(3-fluo-
rophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic
acid (30 mg) and cyclopentylmethylamine hydrochloride (17

mg, prepared as described 1n Kelley etal., J. Med. Chem., 40,
3207, (1997)) attorded the title compound (17 mg).

NMR (DMSO-d6) § 1.20-1.30 (2H, m), 1.45-1.68 (4H, m),
1.68-1.77 (2H, m), 2.1 (1H, quintuplet), 3.19 (2H, t), 6.89
(1H, dt), 7.40 (1H, q), 7.54 (1H, d), 7.78 (1H, d), 8.64 (1H, 1),
3.80 (1H, s), 10.70 (1H, s).

LC/MS, t=3.53 min, [MH™] 383.
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EXAMPLE 39

2-(3-Bromophenylamino )-4-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclopentylmethyl-amide

O F b

N \N X
O
N E/

Br

In a manner similar to Reference Example 1(c) 2-(3-bro-

mophenylamino)-4-trifluvoromethyl-pyrimidine-5-carboxy-

lic acid (36.5 mg) and cyclopentylmethylamine

hydrochlo-

ride (17 mg) atforded the title compound (28 mg).

NMR (DMSO-d6) 8 1.39-1.52 (2H, m), 1.69-1.

00 (4H, m),

1.90-2.02 (2H, m), 2.34 (1H, quintuplet), 3.4 (2H, 1), 7.48
(1H, d), 7.57 (1H, 1), 7.95 (1H, d), 8.37 (1H, s). 8.86 (1M, 1),

0.02 (1H, s), 10.80 (1H, s).

LC/MS, t=3.33 min, [MH™] 443 and 4453.

EXAMPLE 40

2-(2,3-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclopentylmethyl-amide

7,

C/\

In a manner similar to Reference Example

2080
NG P NN
Y

Cl

(c) 2-(2,3-

dichlorophenylamino)-4-trifluoromethyl-pyrimic

1ne-5-car-

°0 boxylic acid (32 mg) and cyclopentylmethylamine hydro-
chloride (15 mg) atforded the title compound (30 mg).

65

NMR (DMSO-d6) 8 1.15-1.30 (2H, m), 1.44-1.
2.10 (1H, quintuplet), 3.16 (2H, 1), 7.41 (2H, 1), 7.
8.58 (1H, br 1), 8.78 (1H, s), 10.10 (1H, s).

LC/MS, t=3.71 min, [MH™] 433 and 435.

78 (6H, m),
54 (1H, m),
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EXAMPL.

(L]

41

2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclopentylmethyl-amide

Cl

/g

O H\L\i y

In a manner similar to Reference Example 1(c) 2-(2.4-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (32 mg) and cyclopentylmethylamine hydro-
chlonide (15 mg) afforded the title compound (27 mg).

NMR (DMSO-d6) & 1.2-1.3 (2H, m), 1.4-1.79 (6H,

2.10 (1H, quintuplet), 3.17 (2H, 1), 7.50 (1H, d), 7.60 (1

7.75 (1H, d), 8.68 (1H, t), 8.78 (1H, s), 10.10 (1M, s).
LC/MS, t=3.76 min, [MH*] 433 and 435.

%\

Cl

m),
1, d).

EXAMPLE 42

2-(2,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclopentylmethyl-amide

Cl

)~

Ny
\N)\N/‘
3

~

Cl

In a manner similar to Reference Example 1(c) 2-(2,5-
dichlorophenylamino )-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (32 mg) and cyclopentylmethylamine hydro-
chloride (15 mg) atforded the title compound (23 mg).

NMR (DMSO-d6) 8 1.15-1.30 (2H, m), 1.45-1.79 (6H, m),
2.08 (1H, quintuplet), 3.18 (2H, 1), 7.38 (1H, d), 7.62 (1H, d),
7.75 (1H, s), 8.61 (1H, br t), 8.71 (1H, s), 10.05 (1H, s).

LC/MS, t=3.76 min, [MH™] 433 and 433.

EXAMPLE 43

2-(2,6-Dichlorophenylamino )-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclopentylmethyl-amide

(T YOS
H
LA
Cl
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In a manner similar to Reference Example 1(c) 2-(2,6-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxvylic acid (32 mg) and cyclopentylmethylamine hydro-
chloride (15 mg) atforded the title compound (25 mg).

NMR (DMSO-d6) 8 1.15-1.30 (2H, m), 1.45-1.78 (6H, m),
2.08 (1H, quintuplet), 3.15 (2H, t), 7.4 (1H, 1), 7.6-7.68 (2H,
m), 8.5-8.7 (2H, m), 10.20 (1H, s).

LC/MS, t=3.49 min, [MH™] 433 and 435.

EXAMPLE 44

2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-S-carboxylic acid cyclopentylethyl-amide

F
O F F
N)J\/\N e VY
SR ASY
S NN N
H

In a manner similar to Reference Example 1(c) 2-(3,4-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (32 mg) and cyclopentylmethylamine hydro-
chloride (15 mg) afforded the title compound (29 mg).

NMR (DMSO-d6) ¢ 1.12-1.3 (2H, m), 1.44-1.8 (6H, m),
2.1 (1H, quintuplet). 3.17 (2H, t), 7.62 (1H, brd), 7.72 (1H,
d), 8.18 (1H, d), 8.60-8.69 (1H, br t), 8.83 (1H, s), 10.80 (1H,
S ).

LC/MS, t=3.87 min, [MH™] 433 and 435.

EXAMPLE 45

2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclopentylmethyl-amide

I
O F b Cl
OO
\N)\E/ F -

In a manner similar to Reference Example 1(c) 2-(3,53-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-ar-
boxylic acid (32 mg) and cyclopentylmethylamine hydro-
chloride (15 mg) atforded the title compound (27 mg).

NMR (DMSO-d6) 1.14-1.34 (2H, m), 1.45-1.8 (6H, m),
2.10 (1H, quintuplet), 3.20 (2H, t), 7.28 (1H, s), 7.91 (2H, s),
8.6-8.7 (1H, br t), 8.9 (1H, s), 10.75 (1H, s).

LC/MS, t=3.94 min, [MH™] 433 and 435.
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EXAMPLE 46

2-(3-Methoxyphenylamino)-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclopentylmethyl-amide

B
L
H

OCH;

In a manner similar to Reference Example 1(c¢) 2-(3-meth-
oxyphenylamino )-4-trifluoromethyl-pyrimidine-3-carboxy-
lic acid (32 mg) and cyclopentylmethylamine hydrochloride
(17 mg) afforded the title compound (21 mg).

NMR (DMSO-d6) 1.25-1.38 (2H, m), 1.50-1.85 (6H, m),
2.15 (1H, quintuplet), 3.25 (2H, t), 3.85 (3H, s), 6.70 (1H, br
d),7.26-7.37 (2H,m), 7.60 (1H, m), 8.68 (1H, t), 8.80 (1H, s),
10.50 (1H, s).

LC/MS, t=3.46 min, [MH™"] 395.

EXAMPLE 47

2-(3-Bromophenylamino )-4-trifluoromethylpyrimai-
dine-5-carboxylic acid cyclobutylamide

S

\N

)\
N N Br

H
In a manner similar to Reference Example 1(c) 2-(3-bro-

mophenylamino)-4-trifluoromethyl-pyrimidine-5-carboxy-
lic acid (35 mg) and cyclobutylamine (10 ul) atforded the title
compound (30 mg).

NMR (DMSO-d6) § 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 4.32 (1H, m), 7.22-7.33 (2H, m), 7.70 (1H, d), 8.10 (1H,
5), 8.81-8.83 (2H, m), 10.60 (1M, s).

LC/MS, t=3.47 min, [MH*] 415 and 417.

EXAMPLE 48

2-(2,3-Dichlorophenylamino )-4-tritfluoromethylpyri-
midine-5-carboxylic acid cyclobutylamide

\ N /Q\
)\
N N Cl
H
Cl

BN

T
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In a manner similar to Reference Example 1(c) 2-(2,3-
Dichlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car-
boxylic acid (25 mg) and cyclobutylamine (10 ul) atfforded
the title compound (20 mg).

NMR (DMSO-d6) & 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 432 (1H, m), 7.38-7.56 (3H, m), 8.65 (1H, s), 8.80 (1M,
d), 10.10 (1M, s).

LC/MS, t=3.48 min, [MH™] 405 and 407.

EXAMPLE 49

2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclobutylamide

N

Cl

L
oY

Tz,

Cl

In a manner similar to Reference Example 1(c) 2-(2,4-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (30 mg) and cyclobutylamine (10 ul) afforded
the title compound (26 mg).

NMR (DMSO0-d6) § 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 432 (1H, m), 7.46-7.72 (3H, m), 8.64 (1H, s), 8.80 (11,
d), 10.00 (1H, s).

LC/MS, t=3.54 min, [MH™] 405 and 407.

EXAMPLE 50

2-(2,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclobutylamide

O\E

In a manner similar to Reference Example 1(c) 2-(2,5-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (50 mg) and cyclobutylamine (19 pl)-atforded
the title compound (56 mg).

NMR (DMSO-d6) & 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 430 (1H, m), 7.33-7.73 (3H, m), 8.70 (1H, s), 8.80 (1M,
d), 10.00 (1M, s).

LC/MS, t=3.52 min, [MH*] 405 and 407.
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EXAMPL,

(L]

o1

2-(2,6-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-S-carboxylic acid N-cyclobutylamide

O F b

\N Cl \
I
H

Cl

O\E

In a manner similar to Reference Example 1(c) 2-(2,6-
dichlorophenylamino)-4-tritfluoromethyl-pyrimidine-5-car-
boxylic acid (30 mg) and cyclobutylamine (10 ul) afforded
the title compound (34 mg).

NMR (DMSO-d6) 06 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 4.30 (1H, m), 7.36-7.60 (3H, m), 8.59 (1H, s), 8.80 (1H,
d), 10.15 (1H, s).

LC/MS, t=3.24 min, [MH™] 405 and 407.

EXAMPLE 52

2-(3,5-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclobutylamide

b

O F
s N
Sy
H

b Cl

X
F

Sy Cl

In a manner similar to Reference Example 1(c) 2-(3,5-
dichlorophenylamino)-4-tritfluoromethyl-pyrimidine-5-car-
boxylic acid (50 mg) and cyclobutylamine (19 ul) atforded
the title compound (56 mg).

NMR (DMSO-d6) 6 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 4.32 (1H, m), 7.25-7.87 (3H, m), 8.85 (1H, d), 8.88 (1H,
s), 10.80 (1H, s).

LC/MS, t=3.73 min, [MH™] 405 and 407.

EXAMPLE 53

2-(3-Methoxyphenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid cyclobutylamide

R

E/ \/\OCHg

In a manner similar to Reference Example 1(c) 2-(3-meth-
oxyphenylamino )-4-tritfluoromethyl-pyrimidine-3-carboxy-
lic acid (32 mg) and cyclobutylamine (10.5 ul) afforded the
title compound (27 mg).
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NMR (DMSO-d6) & 1.70 (2H, m), 1.97 (2H, m), 2.22 (2H,
m), 3.75 (3H, s), 4.32 (1H, m), 7.53-7.87 (4H, m), 8.76 (1M,
5), 8.81 (1H, d), 10.40 (1H, s).

LC/MS, t=3.20 min, [MH*] 367.

EXAMPLE 54

2-(3 Chlorophenylamino)-4-trifluoromethylpyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide

(a) A solution of borane-tetrahydrofuran complex (1M 1n
tetrahydrofuran, 120 ml) was added over 10 min to a solution
of cyclobutane carbonitrile (8.1 g) [Lancaster] in dry tetrahy-
drofuran (20 ml) under nitrogen at room temperature. The
solution was refluxed overnight then cooled to 20°. Methanol
(150 ml) was added dropwise over 15 mins keeping the tem-
perature below 25°, then the mixture was cooled to 0° and dry
hydrogen chloride was bubbled through for 30 min. The
resulting mixture was retfluxed for 90 min, evaporated and the
residue re-evaporated twice from methanol. Ether (150 ml)
was added and the resulting solid was filtered off. It was taken
up 1n hot1sopropanol (50 ml), filtered, and hot acetonitrile (30
ml) added. The mixture was cooled and the solid filtered oif to
give the C-cyclobutylmethylamine hydrochloride (3.7 g)

NMR (400 MHz, DMSO-d6) F6382 1.8 (4H, m), 2.0 (2H,
m), 2.54 (1H, m), 2.80 (2H, d), 8.0 (3H, br s).

NH, HCI

(b) In a manner similar to Reference Example 1(c) 2-(3-
chlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car-
boxvylic acid (32 mg) and C-cyclobutylmethylamine hydro-
chloride (13 mg) atforded the title compound (28 mg).

NMR (DMSO-d6) 6 1.70 (2H, m), 1.82 (2H, m), 2.00 (2H,
m), 2.50 (1H, m), 3.26 (2H, m), 7.08-7.95 (4H, m), 8.55 (1H,
t), 8.77 (1H, s), 10.60 (1H, s).

LC/MS, t=3.56 min, [MH™] 385.

b
O F b
Q/\E ‘ \\\N ‘ X
)\
N N Z Cl
H
EXAMPLE 55

2-(2,6-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-3-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide

I3

O F b
Cl
N \N
S
N N
H
Cl

In a manner similar to Reference Example 1(c) 2-(2,6-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
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boxylic acid (30 mg) and 4-aminomethyltetrahydropyran (20
mg, ex CombiBlocks) afforded the title compound (32 mg).
NMR (DMSO-d6) 0 1.16-1.22 (2H, m), 1.58 (2H, d), 1.70
(1H, m), 3.09 (2H, t),3.23 (2H, m),3.84 (2H, d), 7.38 (1H, 1),
7.59 (2H, d), 8.61 (2H, m), 10.10 (1H, s)
LC/MS, t=3.02 min, Molecular ion observed (MH")=449
consistent with the molecular formula C, .H,>>CL.F.N,O,

EXAMPLE 56

2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylm-
cthyl)-amide

F
O F F
N)‘\/\N a Y
O NN X o

N N
H

In a manner similar to Reference Example 1(c) 2-(3.4-
dichlorophenylamino)-4-tritfluoromethyl-pyrimidine-5-car-
boxylic acid (30 mg) and 4-aminomethyltetrahydropyran (20
mg, ex CombiBlocks) afforded the title compound (38 mg).

NMR (DMSO-d6) 0 1.18-1.25 (2H, m), 1.62 (2H, d), 1.74
(1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85 (2H, d), 7.60 (1H, t),
7.69 (1H, m), 8.16 (1H, dd), 8.64 (1H, t), 8.84 (1H, s), 10.70
(1H, s)

5
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LC/MS, t=3.45 min, Molecular ion observed (MH")=449
consistent with the molecular formula C,.H,-N,O,>>CL,F,

EXAMPLE 638

1-[2-(3,4-Dichlorophenylamino)-4-tritfluorometh-
ylpyrimidin-5-yl]-1-(morpholin-4-yl)-methanone

Ig
O F g
]
s
O\’) )\
N N ]

In a manner similar to Reference Example 1(c) 2-(3.,4-
dichlorophenylamino)-4-tritfluoromethyl-pyrimidine-3-car-
boxylic acid (30 mg) and morpholine (15 mg, ex Aldrich)
afforded the title compound (36 mg).

NMR (DMSO-d6) 8) 3.7 (8H, s), 7.65 (1H, d), 7.75 (1H,
dd), 8.2 (1H, d), 8.9 (1H, s), 10.80 (1H, s)

LC/MS, t=3.45 min, Molecular ion observed (MH™)=421
consistent with the molecular formula C, .H, ,N,O,>>CLF,

Table 2:

Example 57-67 and 69-73 were prepared 1n a correspond-
ing fashion to the above compounds.

TABLE 2
Mass spec details
1 Retention Time
2 MH"
3 Formula consistent
Compound Name Structure with MH™"
57 2-(3-Chloro-phenylamino)-4-trifluoromethyl- F 3.78
pyrimidine-5-carboxylic acid cycloheptylamide 413
F F O C,,H,,""CIF;N,O
)
X
- /\/\N N P
H
58 2-(3-Chloro-phenylamino)-4-trifluoromethyl- F 3.25
pyrimidine-5-carboxylic acid [(S)-1- 401
(tetrahydro-furan-2-y-l)methyl]-amide F F O C,-H,s°CIF;N,0,

Cl

/j)l\ O
N N
)
)\

N N

H
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TABLE 2-continued
Compound Name Structure
59 2-(3-Fluoro-phenylamino)-4-trifluoromethyl- F
pyrimidine-5-carboxylic acid [(S)-1-
(tetrahydro-furan-2-y-1)methyl]-amide F F O
N\ & \)‘k 0
N N
\ [
™
. /\/\N N P
H
60 2-(3-Bromo-phenylamino )-4-trifluoromethyl- F
pyrimidine-5-carboxylic acid [(S)-1-
(tetrahydro-furan-2-yl)methyl]-amide Br F F O
O
‘ H
)\
N N
H
61 2-(3-Chloro-phenylamino }-4-trifluoromethyl- F
pyrimidine-5-carboxylic acid (1-
methanesulfonyl-piperidin-4-ylmethyl)- F F O
amide )J\
7 NZ N
\ [
N N
- A \E N/ NG
/I
O
62 2-(2,5-Dichloro-phenylamino)-4- F
trifluoromethyl-pyrimidine-5-carboxylic acid
cyclohexylmethyl-amide C] F F O
X N N
‘ H
F )\
N N
H
Cl
63 2-(3-Chloro-phenylamino )-4-trifluoromethyl- F
pyrimidine-5-carboxylic acid (1-ethyl-propyl)- /
amide E F O
o~ AN

Cl

Mass spec details

1 Retention Time

2 MH*

3 Formula consistent
with MH™

3.10
385
C17H16FaN4O5

3.29
447
C,,H,*'BrF;N,0O,

3.22
492
CoH,*°CIF;N<O;S

3.90
447
CioH g™ CLF3N,O

3.60
387
C,-H,s>"CIF;N,O
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Compound Name

64 2-(3-Chloro-phenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (tert-butyl)-amide

65 2-(3-Chloro-phenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (tetrahydro-
pyran-4-ylj-amide

66 2-(3-Chloro-phenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclohexyl-amide

67 1-[2-(3,5-Dichloro-phenylamino)-4-
trifluoromethyl-pyrimidin-5-yl]-1-(piperidin-
1-yl)-methanone

69 2-Phenylamino-4-trifluoromethyl-pyrimidine-
5-carboxylic acid (2,2-dimethyl-propyl)-amide

US 7,635,701 B2

TABLE 2-continued

/O\ N//\‘

)\

Cl N N/
H

b
b F
F ‘ N/j)l\
Cl/\ NJ\N
H
I3
F F
N )
Cl/\ N)\\\N/
H
Cl

A

7,

anp4

56

O O
N
H

N
N

Mass spec details
1 Retention Time
2 MH"

3 Formula consistent

with MH"

3.55
373
C,cH,s " CIF;N,O

3.18
401
C,7H 6> CIF3N40,

3.67
399

C..H, < >>CIF:N,O
15++15 314

3.84
419
C7H,5>>CL,F3N,0

3.48
353
C17H 103 NJO
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TABLE 2-continued

Mass spec details

1 Retention Time

2 MH"
3 Formula consistent
Compound Name Structure with MH"
70 2-Phenylamino-4-trifluoromethyl-pyrimidine- F 3.60
5-carboxylic acid (3,3-dimethyl-butyl)-amide 367
b F O C1gHo FaNJO
Z N/\)‘\ N
\ -
A )\
N N
H
71 2-(3-Chloro-phenylamino)-4-trifluoromethyl- F 2.46
pyrimidine-5-carboxylic acid (piperidin-4- 414
ylmethyl)-amide trifluoroacetate F F O C,sH,,”CIF;N-O
= N7 NN
)
N NH
o N N N ~
H
HO E
} F
O F
72 1-[2-(3-Chloro-phenylamino)-4- F 2.42
trifluoromethyl-pyrimidin-5-yl]-1-(piperazin- 386
1-yl)-methanone C] F F O C,cH,s " CIF;NO
\ J U
N NH
\/\N N
H
HO E
> F
O F
73 2-(3-Fluoro-phenylamino)-4- F 3.10
trifluoromethyl-pyrimidine-5-carboxylic acid 385
[(R)-1-(tetrahydro-furan-2-yl)methyl]- F F O C,-H;F4N,0O5
amide
N 0
7 NZ N
| LT
b N N
H
Table 3 Method A: refers to the procedure 1n part (b) of Example 166.

Compounds 74 to 87 were prepared according to the con- 65
ditions described for table 1, and purified by the method given
in column P as follows: dures detailed at the beginning of the experimental

Method B: Mass-directed autopurification using the proce-
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Method C: Purification using Biotage Chromatography over
Merck 9385 Silica Gel (25 g) eluting with 1-2% methanol 1n
dichloromethane.

Intermediate A: 4-Aminomethyltetrahydropyran-4-ol

hydrochlonide
HO  CH,NH,;HCI
O

Ex 1 2 3-Product

74 3.4- Cyclo- 3.4-Dichlorophenylamino-4-
Dichloro- pentylamine trifluoromethyl-pyrimidine-5-
aniline (Aldrich) carboxylic acid cyclopentylamide
(Lancaster)

75 3,5- Cyclo- 3,5-Dichlorophenylamino-4-
Dichloro- pentylamine trifluoromethyl-pyrimidine-3-
aniline (Aldrich) carboxylic acid cyclopentylamide
(Lancaster)

76 3- Cyclo- 3-Methoxyphenylamino-4-
Methoxy- pentylamine trifluoromethyl-pyrimidine-5-
aniline (Aldrich) carboxylic acid cyclopentylamide
(Lancaster)

10

15

60

To a solution of 1.0M lithium aluminium hydride 1n tet-
rahydroturan (20 ml) was added under a nitrogen atmosphere
a solution of 4-hydroxytetra-hydropyran-4-carbonitrile (0.50
g, prepared as described 1n Eiden et al., Arch. Pharm., 320,
348, (1987)) 1n tetrahydrofuran (2 ml) and the solution stirred
at reflux for 6 hours. Water (1 ml) and 2N sodium hydroxide
solution (1 ml) were added cautiously and the resultant solid

filtered and washed with ether. The filtrate was dried
(MgSO,), evaporated and the residue dissolved 1n ethanol (3
ml) and concentrated hydrochloric acid (0.5 ml) added. Sol-
vent was removed under reduced pressure and the resultant
solid washed with ether and dried in vacuo at 40° C. to afford
the title compound (234 mg).

NMR (DMSO-d6) 1.45-1.6 (4H, m), 2.78 (2H, q), 3.61
(4H, m). 5.07 (1H, br s), 7.89 (3H, br s).

LC/MS
1 Retention
time (min)
2 MH"

P 3 Formula

E A 3.53
b b 419
O Cl?H1535C12
F,N,O
NT X N
‘ H
P
HN N
= ‘
\ Cl
Cl
F A 3.60
b I3 419
O Cl?Hl535C12
)J\ F.N,O
N N
N i
/
N N
/l\‘
Cl/\/\(jl
F A 3.08
F F 3R1
O CgHioF3N,
)I\ B
NT X N
M i
/
HN NZ
= ‘
\ /CH3
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LC/MS
1 Retention
time (min)
2 MH*
Ex 1 2 3-Product P 3 Formula
77 2,3- Cyclo- 2,3-Dichlorophenylamino-4- F A 3.60
Dichloro- pentylamine trifluoromethyl-pyrimidine-5- F F 419
aniline (Aldrich) carboxylic acid cyclopentylamide ~ O C,-H,s>°Cl,
(Lancaster) )L F3N,O
NEN N
/”\ i
/
HN N
Cl
4 ‘
N
Cl
78 3-fluoro- Piperidine 1-[2-(3-fluorophenylamino )-4- F A 3.39
aniline (Aldrich) trifluoromethyl-pyrimidin-5-yl]-1- 369
(Lancaster) piperidin-1-yl-methanone O F I3 C-H{cN4F,0O
)\
N NN
H
79 3-chloro- 1-methane-  1-[2-(3-chlorophenylamino )-4- b A 3.21
aniline sulfonyl- trifluoromethyl-pyrimidin-3-yl]-1- 464
(Lancaster)  piperazine (4-methanesulfonyl-piperazin-1- O I b C,-H,-CI°°F;Ns

(US yl)- )J\ 0,5
5081147) methanone
O

7\
O
80 3-bromo- R-1-(tetra- 2-(3-bromophenylamino)-4- 3.29
aniline hydrofuran- trifluoromethyl-pyrimidine-5- 4477
(Lancaster)  2-yl) carboxylic acid [R-1- C,-H,°'Br
methylamine (tetrahydrofuran-2-yl)methyl]- F3N,O5
(Lancaster) amide
81 2,3- tetrahydro-  2-(2,3-Diclorophenylamino)-4- b C 3.74
dichloro- thiopyran- trifluoromethyl-pyrimidine-3- /\ 451
aniline 4-ylamine carboxylic acid (tetrahydro- S O F b C,-H,s""CL,F;
JOC 46(22), thiopyran-4-yl)-amide )‘\ N,OS
4376-83
1981 \E ‘ Xy
Y )\
N N Cl
H
Cl
82 2.,3- (1,1-dioxo-  2-(2,3-Dichlorophenylamino)-4- F C 3.29
dichloro- tetrahydro-  trifluoromethyl-pyrimidine-3- O e 483
aniline 2H- carboxylic acid (1,1-dioxo- > S O F F C,-H,s"
thiopyran-4- tetrahydro-2H-thiopyran-4-yl)- O/ )‘k Cl,F3N4O58
yl)amine amide
hydro- N XY =z
chloride H ‘ )\
WO P
0218380 Sy N N N

Cl



US 7,635,701 B2

-contmued
LC/MS
1 Retention
time (min)
2 MH"
Ex 1 2 3-Product P 3 Formula
83 3-fluoro- cyclo- 2-(3-Fluoro-phenylamino)-4- b A 332
aniline propyl- trifluoromethyl-pyrimidine-3- 355
(Lancaster) methyl- carboxylic acid cyclopropylmethyl- O F b Cig
amine amide H,F,N,O
(Lancaster)
v/\N Xy Z
-
\N N/ \ r
H
84 3-chloro- cyclo- 2-(3-Chloro-phenylamino )-4- F B 3.46
aniline propyl- trifluoromethyl-pyrimidine-3- 371
(Lancaster) methyl- carboxylic acid cyclopropylmethyl- O F F Cig
aImine amide H,,>”CIF,N,O
(Lancaster)
V/\N NN
S
)\
N N Cl
H
85 2,5-Di- Morpholine  1-[2-(2,5-Dichloro-phenylamino)- Cl O A 3.64
chloro- (ex Aldrich)  4-tri-fluoromethyl-pyrimidin-5- 419
aniline yl]-1-piperidin-1-yl-methanone C,-H,s°°CLF,
(ex = N AN N/\ N,O
[ ancaster) ‘ )‘\
/
\‘/\N N CF;
H
Cl
86 3-Fluoro- 1-Amino- 2-(3-Fluoropheny1-amino )4- F O A 3.25
aniline methyl-1- trifluoro-methyl-pyrimidine-5- OH 411
(ex cyclohexanol carboxylic acid(1-hydroxy- C,oH50F4N4O5
Lancaster) hydro- cyclohexyl-methyl)amide = N X N
chloride ‘ ‘ H
(ex Aldrich) /
X N N CE3
H
87 3-Bromo- 4- Amino- Br O A 3.05
aniline methyl- OH 473
(ex tetrahydro- C,cH, s ”BrF;N,
Lancaster) 4H-pyran- N X N O3
4-0l )‘\ H
hydrochloride - O
(Intermediate N N CF; \/
A) H
2-(3-Bro-
mophenyl-
aImino )-4-
trifluorom-
ethyl-pyrimi-
dine-5-
carboxylic
acid (4-
hydroxytet-
rahydropyran-
4-
ylmethyl)a-
mide
Table 4 Example 166. The resultant product was reacted with the

In the following table 4, column 2 gives precursors R°NH, 65 precursor YNH2 of column 3 in a manner similar to that in
that were reacted with 2-chloro (trifluoromethyl)pyrimidine- part (b) of Example 166, to provide the final product in
S-carbonyl chloride 1n a manner similar to that in part (a) of column 4.




Cyclo-
hexanemet
hanamine

NR“H, YNH,

88 Cyclo- 3.5-Bis-
hexanemet trifluoro-
hanamine methyl-
(Aldrich) phenyl-

amine

(Aldrich)

9 Cyclo-
hexanemet 1sophtha-
hanamine lonitrile

5-Amino-

65

NR?H,

Compound

2-(3,5-Bis-
trifluoro-
methyl-

phenylamino)-

4-trifluoro-
methyl-
pyrimidine-
5-carboxylic
acid
cyclohexyl-
methyl-
amide

2-(3,5-
Dicyano-

phenylamino)-

4-trifluoro-
methyl-pyri-
midine-5-
carboxylic
acid cyclo-
hexylmethyl-
amide

US 7,635,701 B2

10

O
/\)J\ NL {2 20
F F

15

TABL.

Prep Pure

A B

\

X

V4

06

Preparation Method A: refers to the procedure give 1n part (b)
of Example 166.

Preparation Method B: This 1s exemplified by the by Example
109, 2-chloro-4-trifluoromethyl-pyrimidin-3-carboxylic acid
(tetrahydropyran-4-ylmethyl)amide (50 mg) and 2-chloro-2-
cyanoaniline (118 mg) were 1rradiated 1n a microwave appa-
ratus (the model used was the ‘Creator’, supplied by ‘Per-
sonal Chemistry’, operating at 300 Watts), at 190° C. for 30
min. For examples using this method, the equivalents of sub-
stituted aniline YNH?2 used, and duration of irradiation follow
in brackets after the method B.

The column entitled “Prep” refers to the preparation
method used.

The product was then purified according to on of the fol-
lowing methods described below. The column entitled “Pure”
refers to the purification method used

Purification method A: refers to the procedure give in part (b)
of Example 166

Purification method B: mass directed autopurification using
the procedures detailed at the beginning of the experimental.

Purification method C: The reaction was worked up as for part
(b) of Example 166, and the crude product further purified by
Biotage chromatography over Merck 9385 silica gel, eluting
with 1sohexane/ethyl acetate.

L1
S

LCMS

1 Retention
time

2 MH*

3 Formula

consistent

with

Structure MH*

F 4.09
F 515
O Co1HoFgN4LO

)
e

N\
X

3.59
429

O
CEIHIQFSNﬁlO
NT X N
| H
o F
N N
H




90

91

92

93

94

Cyclo-
hexanemet
hanamine

NR’H,

Cyclo-
hexanemet
hanamine

Cyclo-
hexanemet
hanamine

Cyclo-
hexanemet
hanamine

Cyclo-
hexanemet
hanamine

Cyclo-
hexanemet
hanamine

YN,

3-Fluoro-
5-tri-
fluoro-
methyl-
phenyl-
amine
(Supplier
Apollo)

3-Bromo-
5-tri-
fuoro-
methyl-
phenyl-
amine
(Supplier
Avacado)

2-Chloro-
3-methyl-
phenyl-
amine
(WO
97/41846-
hydro-
genate 2-
chloro-3-
nitroto-
luene)

3-Chloro-
2-methyl-
phenyl-
amine
(Supplier
Aldrich)

4-Chloro-
2-methyl-
phenyl-
amine
(Supplier
Aldrich)

67

Compound

2-(3-Fluoro-
S-trifluoro-
methyl-

phenylamino)-

4-trifluoro-
methyl-
pyrimidine-3-
carboxylic
acid
cyclohexyl-
methyl-
amide

2-(3-Bromo-
5-trifluoro-
methyl-

phenylamino)-

4-trifluoro-
methyl
pyrimidine-5-
carboxylic
acid
cyclohexyl-
methyl-
amide

2-(2-Chloro-3-

methyl-

phenylamino)-
4-trifluoro-me-

thyl-
pyrimidine-3-
carboxylic
acid
cyclohexyl-
methyl-
amide

2-(3-Chloro-
2-methyl-

phenylamino)-

4-trifluoro-
methyl-
pyrimidine-
S-carboxylic
acid

2-(4-Chloro-
2-methyl-

phenylamino)-

4-trifluoro-
methyl-
pyrimidine-
5-carboxyl
acid
cyclohexyl-
methyl-amide

US 7,635,701 B2

TABLE 4-continued

Prep Pure
A B
I3
I3
b
A B
b
I3
b
A B
A B
Cl
A B
Cl
“~

Br

Cl

)

08

Structure

_</

LCMS

1 Retention
time

2 MH*

3 Formula

consistent

with
MH™

3.96
465
CooHol7N4O

4.13
524
CooHyg
PBrFN,0O

3.82
427
CooHoo
3CIF;N,O

3.76

427
CooHoo
35CIF,N,0

3.77

427
CooHoo
FCIF;N,O



95

96

97

98

99

Cyclo-

hexanemet

hanamine
NR-H,

Cyclo-

hexanemet

hanamine

Cyclo-
pentane
metha-
namine

Cyclo-
pentane-
metha
namine

4- Amino-
methyl-
tetra-
hydro-
pyran
(Combi-
Blocks)

4- Amino-
methyl-
tetra-
hydro-
pyran
(Combi-
Blocks)

YNH,

4-Chloro-
2,6-di-
methyl-
phenyl-
amine
(Supplier
Davos)

3,5-dit-
luoro-
aniline
(Aldrich)

3-Fluoro-
4-(tr1-
fluoro-
methy)
aniline
(Fluoro-
chem)

2,4-Di-
fluoro-
antline
(Lan-

caster)

2-Fluoro-
4-chloro-
antline
(Lan-
caster)

69

Compound

2-(4-Chloro-
2,6-dimethyl-
phenylamino)-
4-trifluoro-
methyl-
pyrimidine-
5-carboxylic
acid
pyrimidine-
S-carboxylic
acid

2-(3,5-Difluoro-
phenylamino)-
4-trifluoro-
methyl-
pyrimidine-5-
carboxylic acid
cyclopentyl-
methyl-amide

2-(4-Trifluoro-
methyl-3-
fluorophenyl-
amino)-4-
trifluoro-
methyl-
pyrimidine-3-
carboxylic
acid
cyclopentyl-
methyl-
amide

2-(2,4-Di-
fluorophenyl-
amino)-4-
trifluoro-
methyl-
pyrimidine-5-
carboxylic
acid
(tetrahydro-
pyran-4-
ylmethyl)-
amide

2-(2-Fluoro-4-
chlorophenyl-
amino)-4-
trifluoromethyl-
pyrimidine-5-
carboxylic

acid

(tetrahydro-
pyran-4-
ylmethyl)-amide

Prep Pure
A B
A C
A B
A A
A A

US 7,635,701 B2

TABLE 4-continued

Cl\/ ‘
A
I3
I3
N
H

70

b

<

Structure
O
N
/H\ F F
N N
H
F I3
I3
F F O
)\ ‘ )
.
N N/
H
F
O F b
)
\N/ N/\/
H
F
O F I3
N)J\[\N F
S
s
N N/\
H
F
I3
QO F F
N)J\(\N 7
T
)\ N

™~

LCMS

1 Retention
time

2 MH*

3 Formula

consistent

with
MH™

3.79
441

o Hoy
FCIF,N,O

3.70
401
C1gH7FsN4O

3.86
451
CroH 7F7N4O

3.03
417
C1gH7EsN4O5

3.23

433

CigHy7
35CIF,N,4O,



100

101

102

103

104

Cyclo-
hexanemet
hanamine

NR“H,

Cyclo-
hexane-
methana-
mine
(Lan-
caster)

Cyclo-
butane-
meth-
amine

Cyclo-
butane-
meth-
amine

Cyclo-
butane-
meth-
amine

4- Amino-
methyl-
tetra-
hydro-
pyran
(Combi-
Blocks)

YNH,

2-Tr1-
fluoro-
methyl-
4-fluoro-
antline
(Lan-
caster)

2-Tr1-
fluoro-
methyl-
4-fluoro-
antline
(Lan-
caster)

2-Chloro-
4-tr1-
fluoro-
methyl-
antline
(Lan-
caster)

2-Chloro-
4-cyano-
aniline
(Lan-
caster)

2-Tri-
fluoro-
methyl-
4-chloro-
antline
(Lan-
caster)

71

Compound

2-(2-Trifluoro-
methyl-4-fluoro-
phenylamino)-4-
trifluoro-
methyl-
pyrimidine-5-
carboxylic

acid

cyclohexyl-
methyl-

amide

2-(2-Trifluoro-
methyl-4-
fluorophenyl-
AImMIno )-4-
trifluoromethyl-
pyrimidine-5-
carboxylic
acid

cyclo-

butyl-

methyl-

amide

2-(2-Chloro-
4-trifluoro-
methylphenyl-
amino)-4-
trifluoromethyl-
pyrimidine-5-
carboxylic
acid

cyclo-

butyl-

methyl-

amide

2-(2-Chloro-4-
cyano-

phenyl-
amino)-4-
trifluoromethyl-
pyrimidine-5-
carboxylic

acid

cyclo-
butyl-methyl-

amide

2-(2-Trifluoro-
methyl-4-
chlorophenyl-
amino)-4-
trifluoro-
pyrimidine-5-
carboxylic
acid
(tetrahydro-
pyran-4-
ylmethyl)-
amdie

Prep Pure

PN

i,

»

N
F
O F F
\\N
r)\
N
F
O F F

US 7,635,701 B2

TABLE 4-continued

Structure

s

72

/7 \

/ \

I3 b
rave
™
F
b
\)‘F
Cl
/N
|
Cl
Cl
F

LCMS

1 Retention
time

2 MH*

3 Formula
consistent

with

MH™

3.69
465

CooH 1 ol'7N4O

3.49
437

C1gH sF7N4O

3.79
453
CigHys
PCIFN,LO

3.47
410
CigHys
PCIF,
NsO

3.34
483
CioHy7
PCIFN,O,



105

106

107

108

109

Cyclo-

hexanemet

hanamine

NR2H,

Cyclo-
butyl-
methyl-
aImine

Cyclo-
hexyl-
methyl-
4-bromo-
aniline
(Lan-
caster)

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi
Blocks)

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi
Blocks)

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi
Blocks)

YNH,

2-Tr1-
fluoro-
methyl-
4-bromo-
antline
(Lan-
caster)

2-Tr1-
fluoro-
methyl-
4-bromo-
antline
(Lan-
caster)

2,3-Di-
fluoro-
antline
(ex

Aldrich)

5-Chloro-
2-methyl-
aniline
(ex
Aldrich)

3-Chloro-
2-¢cyano-
aniline
(ex

Lan-
caster)

73
Compound Prep
2-(2-Trifluoro- B
methyl-4- (5
bromophenyl-  equiv,
amino)-4- 45
trifluoro- ITin )
methyl-
pyrimidine-3-
carboxylic
acid
cyclobutyl-
methyl-
amide
2-(2-Trifluoro- B
methyl-4- (2.5
bromophenyl-  equiv,
amino)-4- 45
trifluoromethyl- min)
pyrimidine-5-
carboxylic
acid
cyclohexyl-
methyl-
amide

2-(2,3-Difluoro- A
phenyl-

AImMIno )-4-
trifluoro-
methyl-pyri-
midine-3-
carboxylic

acid

(tetrahydro-
pyran-4-
ylmethyl)-amide

2-(5-Chloro-2- A
methyl-phenyl-
amino)-4-tri-
fluoromethyl-
pyrimidine-5-
carboxylic

acid

(tetrahydro-
pyran-4-yl-
methyl)-amide

2-(3-Chloro-2- B
cyano-phenyl-
amino)-4-tri-
fluoromethyl-
pyrimidine-5-
carboxylic

acid

(tetrahydro-
pyran-4-yl-
methyl)-amide

Pure

Cl

7\

Cl

TABLE 4-continued

np4

US 7,635,701 B2

Structure

3.89
527
CooH o
SIBrFN,O

74

)

~

Br

0
F
NT O N
| H
)\/;fl\/\oj
N N CF;
H

LCMS

1 Retention
time

2 MH"

3 Formula

consistent

with
MH*

3.71
499
CigHys
SIBrF,
N,O

3.64
417
CrgHy7FsNO5

3.64
429

CioHog
FCIF,N,0,

3.64

440

C 1 QH 17
FCIF,N0,



110

111

112

113

257

Cyclo-

hexanemet

hanamine
NR’H,

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi
Blocks)

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi
Blocks)

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi
Blocks)

4- Amino-
methyl-
tetra-
hydro-nl
pyran

(ex
Combi1
Blocks)

(Cyclo-
butyl-
methyl-
amine

YNH,

2-Chloro-
4-methyl-
anilin

4-Chloro-
3-cyano-
aniline

4-Chloro-
3-cyano-
aniline

2-Chloro-5-
methyl-
antline

(ex

Aldrich)

2-Chloro-
aniline

7S

Compound

2-(2-Chloro-4-
methyl-phenyl-
amino)-4-tri-
fluoromethyl-
pyrimidine-5-
carboxylic

acid
(tetrahydro-
pyran-4-yl-
methyl)-amide

2-{4-Chloro-3-
cyano-phenyl-
amino)-4-tri-
fluoromethyl-
pyrimidine-5-
carboxylic
acid
(tetrahydro-
pyran-4-yl-
methyl)-amide

2-(4-Chloro-3-
cyano-phenyl-
amino)-4-
fluoromethyl-
pyrimidine-5-
carboxylic
acid
(tetrahydro-
pyran-4-yl-
methyl)-amide

2-(2-Chloro-5-
methyl-phenyl-
amino)-4-tri-
fluoromethyl-
pyrimidine-3-
carboxylic

acid
(tetrahydro-
pyran-4-yl-
methyl)-amide

2-(2-Chloro-
phenyl-
AImMIno )-4-
trifluoro-
methyl-pyri-
midine-5-car-
boxylic

acid
cyclobutyl-
methyl-
amid

US 7,635,701 B2

TABLE 4-continued

Prep Pure
A B
ch\/\‘
\‘/
Cl
A B
ch\/ ‘
AN
Cl
A B
Cl\/ ‘
" A
A B CH;
= ‘
AN
Cl
C B
F
F

Structure

)

\

ZZN

76

O

)J\N/\O
H
O
\CF3

O
J

CF;

LCMS

1 Retention
time

2 MH*

3 Formula

consistent

with
MH™

3.27
429

CioHog
FCIF;N,0,

3.22
429

CoHog
3>CIF;N,0,

3.22
440

C 1 QH 17
FCIF;NLO,

3.28
429

CoHog
*CIF,N,0,

3.52

385
Ci7H 6
3CIF;N,O



77
Cyclo-
hexanemet
hanamine
NR“H, YNH, Compound
258  (Cyclo- 3-Fluoro- 2-(3-Fluoro-5-
butyl- S-trifluoro- trifluoro-
methyl)-  methyl- methylphenyl-
amime aniline amino)-4-tri-
fluoromethyl-
pyrimidine-5-
carboxylic
acid
cyclobutyl-
methyl-amide
259  (Cyclo- 5-Chloro- 2-(5-Chloro-2-
butyl- 2-methyl- methylphenyl-
methyl)-  aniline amino)-4-tri-
amime fluoromethyl-
pyrimidine-5-
carboxylic
acid
cyclobutyl-
methyl-amide

US 7,635,701 B2

TABLE 4-continued
LLCMS
1 Retention
time
2 MH*
3 Formula
consistent
with
Prep Pure Structure MH™
C B F 3.80
F F 437
N O CgH;sF7N4O
(o
‘ H
P
HN N
/ ‘
F \
F
F
F
C B b 3.61
F F 399
O CigHyg
FCIF;N,O
S
‘ H
P
HN N
CH;
= ‘
A
a””

**In Example 103 - Preparation Method B (5 equiv, 15 min)

N.B. Reaction mixture also contained 0.5 ml MeCN and purification method C The product was purified by trituration with 1sohexane after this.
Method C - As for method B, but the solvent used was 1,4-dioxan not MeCN

Compound Name

114 3-Fluorophenylamino-4-
trifluoromethyl-pyrimidine-5-
carboxylic acid cyclopentyl-amide

TABLE 5
Mass spec details
1 Retention Time
2 MH*
Purification 3 Formula consistent
Structure method with MH™
F A 3.23
F F 369
~N O C,7H6F4N4O
/
N N
‘ H
P
HN N
/ ‘
N
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Compound Name

115 2,6-Dichlorophenylamino-4-
trifluoromethyl-pyrimidine-5-
carboxylic acid cyclopentyl-amide

116 3-Chlorophenylamino-4-
trifluoromethylpyrimidine-5-
carboxylic acid (2-ethylbutyl)-
amide

117 2-Phenylamino-4-trifluoromethyl-
pyrimidin-3-carboxylic acid
(2-methoxy-ethyl)-amide

118 2-Phenylamino-4-trifluoromethyl-
pyrimidin-3-carboxylic acid
[2-(dimethyl-amino)ethyl]-amide

Z

US 7,635,701 B2

TABLE 5-continued

Structure

)
'

) N
F
F\/F "
NEG N N
‘ H
/l\ F
HN N
a
\ F
b
FvF |
N \ N
H

80

Mass spec details
1 Retention Time
2 MH"

Purification 3 Formula consistent

method with MH"

A 3.17
419
C7H;5°CLF3N,O

A 3.79
401
C,cH,5>"CIF;N,O

A 2.98
339
C1sHysFaN4O5

A 2.32
354
ClﬁHISFBNﬂo



US 7,635,701 B2
81 32

TABLE 5-continued

Mass spec details
1 Retention Time

2 MH"

Purification 3 Formula consistent

Compound Name Structure method with MH"

119 1-[2-(3-Chlorophenyl-amino)-4- F A 3.33
trifluoro-methylpyrimidin-5-yl]-1- F F 415
(4-methoxypiperin-1-yl)-methanone N O C,sH,s*’CIF;N,0,

NT X N
‘ H
M
HN N
)\‘
\/\
b

120 1-[2-(3-Chlorophenyl-amino)-4- F A 3.16
trifluoro-methylpyrimidin-5-yl]-1- F F 435
(1,1-dioxothiomorph-olin-4yl)- ~N o C,H,,35CIFN,0,S

methanone )I\
N/ N

7

Z
Z

\/\
b
121 N-((R)-1-{1-[2-(3- F A 2.91
Chlorophenylamino)-4- F F 428
trifluoromethyl-pyrimidin-5-yl]- ~N O C,gH,,"CIF;N:0,
methanoyl }-pyrrolidin-3-yl)-
acetamide
/
NI N
‘ H
M
HN N
/ ‘
AN
g
122 N-((S)-1-{1-[2-(3- F A 2.91
Chlorophenylamino)-4- F F 428
trifluoromethyl-pyrimidin-5-yl]- ~N O C,sH,-*’CIF;N-O,
methanoyl }-pyrrolidin-3-yl)-
acetamide
N7 N N




123

83

Compound Name

1-{1-[2-(3-Chloro-phenylamino)-
4-tri-fluoromethyl-pyrimidin-5-yl]-
methanoyl }-piperidine-4-
carboxylic acid methylamide

124 2-(3-Chlorophenyl-amino)-4-

trifluoromethylpyrimidine-5-
carboxylic acid (4-
hydroxytetrahydropyran-4-
ylmethyl)-amide

125 2-(3-Fluorophenyl-amino)-4-

trifluoromethylpyrimidine-5-
carboxylic acid (1-
hydroxytetrahydropyran-4-
ylmethyl)-amide

126 1-[2-(3-Chlorophenylamino)-4-

trifluoromethylpyrimidin-5-vyl]-
1-(4-methylpiperazin-1-vyl)-
methanone

US 7,635,701 B2

TABLE 5-continued

Structure

)
'

Z
Z

) N
F
F\/F "
NEG N N
‘ H
/l\ F
HN N
a
\ F
b
FvF |
N \ N
H

34

Mass spec details
1 Retention Time

2 MH"

Purification 3 Formula consistent

method with MH™"
C 2.98
Sol 1 442
C19H1935C1F3N502
A 3.00
429
C13H1335C1F3N403
A 2.86
413
CrgH g 4N4O5
A 2.53
400
C,;H,-”’CIF;NsO



US 7,635,701 B2
85 86

TABLE 5-continued

Mass spec details
1 Retention Time

2 MH"

Purification 3 Formula consistent

Compound Name Structure method with MH"
127 2-(3-Chlorophenylamino)-4- F A 3.23
trifluoromethylpyrimidine-5- F F 375
carboxylic acid (2-methoxy-ethyl)- N O C,sH,,*°CIF;N,0,
amide
NT X N
‘ H
M
HN N
)\‘
\/\
b
128 2-(3-Chlorophenylamino)-4- F A 2.51
trifluoromethylpyrimidine-5- F F 388
carboxylic acid (2-dimethylamino- ~N O C,cH,->"CIF;N.O

ethyl)-amide )J\
N v \

7

Z
Z

\/\
b
129 2-(3-chlorophenylamino)-4- F A 3.25
trifluoromethylpyrimidine-5- F F 401
carboxylic acid [R-1- ~N O C,-H,s"CIF;N,0,
(tetrahydrofuran-2-yl)methyl]-
amide
N/ \ N
‘ H
M
HN N
/ ‘
AN
g
130 2-(Phenylamino)-4- F A 3.01
trifluoromethylpyrimidine-5- F F 381
carboxylic acid (tetrahydro-pyran-4- ~N O C,sH;sF3N4O,
ylmethyl)-amide
N7 N N
H
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Compound Name

131 2-(2,3-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid cyclohexylamide

132 2-(3-Fluorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid cyclohexylamide

133 2-(3-Bromophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid cyclohexylamide

134 2-(3-Fluorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid (tetrahydropyran-
4-yl)-amide

US 7,635,701 B2

TABLE 5-continued

Structure

)
'

HN N
)\‘
NN
I3
F\/F "
N X N
M i
s
HN N
~ ]
\ b
12
F\/F |
N \ N
H

88

Mass spec details
1 Retention Time

2 MH"

Purification 3 Formula consistent

method with MH™"
C 3.74
Sol 2 433
CigH, ?SSCIQF 3N40
A 3.56
383
CgH gFaN4O
A 3.74
445
C,eH,s*'BrF;N,O
A 3.06
385
C17H 161 4N4O5



89

Compound Name

135 2-(3-Bromophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid (tetrahydropyran-
4-yl)-amide

136 2-(2.,4-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid (tefrahydropyran-
4-yl)-amide

137 2-(2,4-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid cyclohexylamide

138 2-(3.,4-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid cyclohexylamide

Z
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TABLE 5-continued

Structure

)
'

) N
F
F\/F "
NEG N N
‘ H
/l\ F
HN N
a
\ F
b
FvF |
N \ N
H
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Mass spec details
1 Retention Time
2 MH"

Purification 3 Formula consistent

method with MH"

A 3.26
447
C7H;6 ' BrF3N,O5

A 3.33
435
C7H,5*CLF;N,0,

A 3.79
433
CH,7°CLF;N40

A 3.90
433
CgH;7°CLF3N,O
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TABLE 5-continued

Mass spec details
1 Retention Time

2 MH"

Purification 3 Formula consistent

Compound Name Structure method with MH"
139 2-(2,3-Dichlorophenylamino)-4- F A 3.26
trifluoromethylpyrimidine-5- F F 435
carboxylic acid N O C,-H,s°°CLL,F;N,O,
(tefrahydropyran-4-yl)-amide
NT X N
‘ H
M
HN N
)\‘
\/\
b
140 2-(3-Fluorophenylamino)-4- F C 3.37
trifluoromethylpyrimidine-5- F\/ F Sol 2 401
carboxylic acid-(tetrahydro- O C-H{;F4N,OS
thiopyran-4-yl)-amide )I\
N X N
)‘\ )
=
HN N
)\‘
\/\
b
141 2-(3-Chlorophenylamino)-4- F C 3.51
trifluoromethylpyrimidine-5- F F Sol 2 417
carboxylic acid (tetrahydro- ~N O C,-H,s"CIF;N,0O8
thiopyran-4-yl)-amide
N/ \ N
‘ H
M
HN N
/ ‘
AN
g
142 2-(3-Bromophenylamino)-4- F C 3.55
trifluoromethylpyrimidine-5- F F Sol 2 463
carboxylic acid (tetrahydro- ~N O C,7H,°'BrF;N,O8S
thiopyran-4-yl)-amide
NT X N
H




143

144

145

260

93

Compound Name

2-(2,4-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid (tetrahydro-
thiopyran-4-yl)-amide

2-(3,4-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid (tetrahydro-
thiopyran-4-yl)-amide

2-(3.4-Dichlorophenylamino)-4-
trifluoromethylpyrimidine-5-
carboxylic acid (1,1-dioxo-
hexahydro-1 1°-thiopyran-4-yl)-
amide

3-Chlorophenylamino-4-
trifluoromethyl-pyrimidine-
5-carboxylic acid 2-
(hydroxypropyl)amide

US 7,635,701 B2

TABLE 5-continued

™~

b

Structure
F
F\/F .
N/\)I\
|
M
)\‘
NN
F
F\/F 5
NEG N
P
HN N
g
X F
F
F\/F ’

Compounds 114 to 145 were prepared as set out for table 2 and purified as follows:

Purification Method A: as for reference example 1c,

T

2,

7

94

Purification

method

C
Sol 2

Sol 2

Sol 3

Mass spec details
1 Retention Time
2 MH"

3 Formula consistent
with MH™

3.61
451
C,-H,s””CLF;N,0S

3.72
451
C,-H,s>°CL,F3N,0O8

3.32
483
C7H 5" CLF3N403S

3.09
375

C.-H,,*”CIF,N,O
15414 3412

Purification Method C: The reaction was worked up as in example 1c¢, and the product purified by Biotage chromatography using the
following solvent systems:

Sol 1 ethyl acetate

Sol 2 1% methanol in dichloromethane
Sol 3 2% methanol in dichloromethane
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H,NR?2

X
N )‘\N/

US 7,635,701 B2

YNH,

10

15

Z

2 20

b

O
A~
Pt

25

Preparation Method A: refers to the procedure give 1n part (b)
of Example 166.

Ex.

Compound Name

146 2-(3-Methoxy-5-trifluoromethyl-

147

148

149

phenylamino)-4-trifluoromet!

Ny

pyrimidine-5-carboxylic acid

cyclohexylmethyl-amide

2-(4-Chloro-3-methyl-phenylamino)-
_5-

4-trifluoromethyl-pyrimidine

carboxylic acid cyclohexylmethyl-

amide

2-(3-Chloro-4-methyl-phenylamino)-
_5-
carboxylic acid N-cyclohexylmethyl-

4-trifluoromethyl-pyrimidine

amide

2-(4-Chloro-3-cyano-phenylamino)-

4-trifluoromethyl-pyrimidine

_5-

carboxylic acid cyclohexylmethyl-

amide

TABL

96

Preparation Method B: Exemplified by Example 154: A mix-
ture of 2-chloro-4-trifluvoromethyl-pyrimidin-5-carboxylic
acid (tetrahydropyran-4-ylmethyl)-amide (50 mg), 3,35-dicy-
anoaniline (69 mg), and acetonitrile (0.5 ml) was 1rradiated 1n
a microwave apparatus (the model used was the ‘Creator’,
supplied by ‘Personal Chemistry’, operating at 300 Watts), at
180° C. for 60 min. The temperature, duration of 1rradiation,
and number of equivalents of the substituted-aniline used are
given after the method 1n the table.

Preparation Method C: exemplified by Example 162: A mix-
ture of 2-chloro-4-trifluoromethyl-pyrimidin-3-carboxylic
acid (tetrahydropyran-4-ylmethyl)-amide (80 mg) and
4-tluoro-2-(trifluvoromethyl)aniline (111 mg) was 1rradiated
in microwave apparatus (the model used was the ‘Creator’,
supplied by ‘Personal Chemistry’, operating at 300 Watts), at
190° C. for 45 mun.

Purification was carried out as detailed 1n the table to give
the product.

Purification Method A: refers to the procedure give 1n part (b)
of Example 166.

Purification Method B: mass directed autopurification using
the procedures detailed at the beginning of the experimental.

Purification Method C: The reaction was worked up as for
part (b) of Example 166, and the crude product turther puri-
fied by Biotage chromatography over Merck 9385 silica gel,
cluting with 1sohexane/ethyl acetate (7:3).

(L]
o)

Puri- LCMS
Prepa- fica- 1 Retention time (min)

ration tion 2 MH?"

Structure Method method 3 Consistent Formula

A B 3.91
477

O : C51HyFgNLO,
\ N
H
F

O A B 3.96

427
Cl X N C5oHo>*CIF3N,0
‘ H
/l\ & K
N
H

0 A B 3.9

427
X E C,oH55 > CIF 3N, O
F

0 A B 3.76

438
N N CsoH 5” CIF3N5O
H
5
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TABLE 6-continued
Puri- LCMS
Prepa- fica- 1 Retention time (min)
ration tion 2MH"

Ex. Compound Name Structure Method method 3 Consistent Formula

150 2-(2-Chloro-5-methyl-phenylamino)- O A B  3.82
4-trifluoromethyl-pyrimidine-3- 427
carboxylic acid cyclohexylmethyl- C,oH,, > CIF;N,O
amide = N X N

- .
N )\ F £
Y E N

Cl b b

151 2(3-Chloro-2,6-dimethyl- Cl O A B 3.76
phenylamino )-4-trifluoromethyl- / 441
pyrimidine-5-carboxylic acid C,,H,,>CIF;N,O
cyclohexylmethyl-amide = N X N/ \

- .
™ )\ F £

E N
b b

152 2-(3-Chloro-4-tri- O A A 4.00
fluoromethoxyphenyl-amino)-4- 497
triffuoromethyl-pyrimidine-5- CE30 N CoH o7 CIFN,O,
carboxylic acid cyclo- N E
hexylmethyl-amide )‘\

ZZ
Cl N N CEj
H

153 2-(3-Fluoro-4-tri- O A C  3.89
fluoromethylphenyl-amino)-4- 465
trifluoromethyl-pyrimidine-5- Ck3 AN CsoH o F7N,O
carboxylic acid cyclo-hexylmethyl- N E
amide /H\ _

b N N CE5
H

154 2-(3,5-Dicyano-phenylamino )-4- CN O B B  3.01
trifluoromethyl-pyrimidine-5- (180°, 431
carboxylic acid (tetrahydropyran-4- N Xy . 60 CooH 7F3NO5
ylmethyl)-amide )‘\ H minsl, 3

_ 0O equiv)
NC N N CF,
H

155 2-(3-Chloro-2,6-di- Cl O A B 322
methylphenylamino)-4- /]\ )J\ 443 N,
trifluoromethyl-pyrimidine-5- CH; C5oH557"CIF3 N, O,
carboxylic acid Z -~ N/\ N
(tetrahydro-pyran-4-ylmethyl)-amide ‘ ‘ H

N a O
\K N N \CF3
H
CH;

156 2-(2-Chloro-6-methyl-phenylamino)- O B B  3.05
4-tri-fluoromethyl-pyrimidine-5- )J\ (180°, 429
carboxylic acid Cl 60 C,,H,,”CIF;N,O,
(tetrahydropyran-4-ylmethyl)-amide /\‘/ N/\ g mins, 3

‘ equiv)
AN )\ = O
\(\N NZ Ncr
H
CH;

157 2-(2-Chloro-3-methyl-phenylamino)- O A B  3.27
4-tri-fluoromethyl-pyrimidine-5- 429
(tetrahydropyran-4-ylmethyl)-amide j‘\ E

P O
H,C N CF4

Cl



Ex.

158

159

160

161

162

261

99

Compound Name

2-(4-Chloro-2,6-
dimethylphenylamino)-4-
trifluoromethyl-pyrimidine-5-
carboxylic acid (tetrahydropyran-
4-ylmethyl)-amide

2-(5-Chloro-2-sulfamoylphenyl-
amino)-4-amino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid
(tetrahydropyran-4-ylmethyl)-amide

2-(2-Fluoro-4-
trifluoromethylphenylamino)-4-
trifluoromethyl-pyrimidine-5-
carboxylic acid cyclobutylmethyl-
amide

2-(2-Chloro-4-
trifluoromethylphenylamino)-4-
trifluoromethyl-pyrimidine-5-
carboxylic acid cyclohexylmethyl-
amide

2-(2-Trifluoromethyl-4-
fluorophenylamino)-4-
trifluoromethyl-pyrimidine-5-
carboxylic acid (tetrahydro-pyran-
4-ylmethyl)amide

2-(2-Fluoro-4-
trifluoromethylphenylamino )4-
trifluoromethyl-pyrimidine-5-
carboxylic acid (tetrahydropyran-
4-ylmethyl)-amide

US 7,635,701 B2

TABLE 6-continued
Puri-
Prepa- fica-
ration tion
Structure Method method
QO A B
Cl CH;
NT X N
‘ H
)\ & O
N N CLE5
H
CH;
Cl O B (180°, B
)\ )J\ s
mins, 3
/ ‘ }J‘/\ E/\O E(leliV)
P )
Y\N N /\CF3
H
SO,NH>
A A
F F F O
NZ N
F ‘ 21
J\\
N
H
F
F A B
F F F O
N{/ N
F ‘ H
)\\
N N
H
Cl
F C B
F O
N N
‘ H
N N
F H
F F
F B B
F F 180°,
~N o D x 42
min, 5
equiva-
N/\ N/\ lents
)‘\ )
s O
N N ~N
F
F F

LCMS
1 Retention time (min)
2 MH"

3 Consistent Formula

3.26
443
CyoHo» > CIF3N,0,

3.08
494
C,H,,”"CIF;N.O,S

3.67
437
C1gH;sF7N4O

3.97
481
ConH, o> CIFN,O
204419 H+ '

3.16
467
C1oH7N405F

3.37
467
CroH7F7N4O5
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TABLE 6-continued
Puri- LCMS
Prepa- fica- 1 Retention time (min)
ration tion 2MH"
Ex. Compound Name Structure Method method 3 Consistent Formula
262 2-(3,5- I3 B B Molecular ion observed
Bistrifluoromethylphenylamino)- b b 180°, [M — H]™ 485 consistent
4-trifluoromethyl-pyrimidine-5- O 30 with molecular formula
carboxylic acid cyclobutylmethyl- min, C,gHsFgN,O
amide 5
NT X N equiva-
‘ H lents
/
HN N

F ™
g

b b

EXAMPLE 163

2-(3-Methoxyphenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide

F
O F F
a ‘ X N ‘/\
)\
N E/\/\ocm

In a manner similar to Reference Example 1(c¢) 2-(3-meth-
oxyphenylamino )-4-tritfluoro-methylpyrimidine-3-carboxy-
lic acid (32 mg) and cyclohexanemethanamine (16 ul, ex
Lancaster) afforded the title compound (28 mg).

NMR (DMSO-d6) 6 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5(1H,m), 1.55-1.75(5H, m), 3.06 (2H,t),3.74 (3H, s), 6.63
(1H, d), 7.2-7.3 (2H, m), 7.54 (1H, s), 8.57 (1H, t), 8.74 (1H,
s), 10.35 (1H, s).

LC/MS, t=3.57 min, Molecular ion observed [MH™|=409
consistent with the molecular formula C, H, F;N_,O,.

EXAMPLE 164

2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid (1-hydroxycyclohexylm-
cthyl)-amide

O L b
OH

7

Y Y
PO
H

In a manner similar to Reference Example 1(c) 2-(3-chlo-
rophenylamino )-4-trifluoro-methylpyrimidine-3-carboxylic

Cl

25

30

35

40

45

50

55

60

65

acid (32 mg) and 1-aminomethyl-1-cyclohexanol hydrochlo-
ride (20 mg, ex Aldrich) atforded the title compound (29 mg).

NMR (DMSO-d6) 8 1.3 (1H, m), 1.4-1.5 (7H, m), 1.6 (2H,
m), 3.28 (2H, d),4.34 (1H, s), 7.16 (1H, d), 7.43 (1H, t), 7.73
(1H, d), 8.04 (1H, 1), 8.51 (1H, 1), 8.91 (1H, s), 10.65 (1H, s).

LC/MS, t=3.39 min, Molecular 1on observed [ M-H| =427
consistent with the molecular formula C, ,H,,>>CIF,N,O,

EXAMPLE 165

2-(3-Bromophenylamino)-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid (1-hydroxycyclohexylm-
cthyl)-amide

Br

O F
OH
N \N
SRASY
N E/

In a manner similar to Reference Example 1(c) 2-(3-bro-
mophenylamino)-4-trifluoro-methylpyrimidine-5-carboxy-

licacid (36.5 mg) and 1-aminomethyl-1-cyclohexanol hydro-
chloride (20 mg, ex Aldrich) atforded the title compound (28

mg).

NMR (DMSO-d6) 6 1.25 (1H, m), 1.35-1.45 (7H, m), 1.6
(2H,m),3.23 (2H,d), 4.28 (1H, s), 7.23 (1H, d), 7.31 (1H, 1),
7.71 (1H, d), 8.12 (1H, s), 8.45 (1H, t), 8.85 (1H, s), 10.55
(1H, s).

LC/MS, t=3.43 min, Molecular 1on observed [M-H]| =471
consistent with the molecular formula C,,H,,””BrF.N.O..
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EXAMPLE 166

2-(3 Chloro-4-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclohexylm-
ethyl-amide

(a). To a solution of 2-chloro-4-trifluoromethyl-pyrimidin-
S-carbonyl chloride (750 mg, ex Maybridge) imn dichlo-
romethane (15 ml) at —400 was added dropwise over 30
minutes a solution of cyclohexanemethanamine (0.35 ml, ex
Lancaster) and triethylamine (0.41 ml) in dichloromethane
(15 ml). Dichloromethane was removed under reduced pres-
sure and ethyl acetate (20 ml) added. The solution was
washed sequentially with water, 5% sodium bicarbonate
solution and water, dried (MgSQO,, ), evaporated and triturated
with ether:hexane to atford 2-chloro-trifluoromethyl-pyrimi-

dine-3-carboxylic acid cyclohexylmethyl-amide (666 mg).
NMR (DMSO-d6) ¢ 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5(1H, m), 1.55-1.75(53H, m), 3.12 (2H, 1), 8.75 (1H, 1), 9.18
(1H, s).
LC/MS, t=3.31 min, Molecular ion observed [MH™|=322
consistent with the molecular formula C,,H, .>>CIF,N,O.

N
N

(b). To a solution of 2-chloro-4-trifluoromethyl-pyrimi-

dine-3-carboxylic acid cyclohexylmethyl-amide (100 mg) 1n
1,4-dioxan (1 ml) was added 3-chloro-4-fluoroaniline (228
mg, ex Lancaster) and the solution stirred at reflux for 4 hours.
Dioxan was removed under reduced pressure and ethyl
acetate (5 ml) added. The solution was washed sequentially
with 2N hydrochloric acid (2x3 ml) and water (3x3 ml), dried
MgSQO,), evaporated and triturated with i1sohexane to atford
the title compound (107 mg).

NMR (DMSO-d6) 6 0.85-1.0 (2H, m), 1.1-1.25 (3H, m).
1.45(1H, m), 1.6-1.75 (5H, m), 3.06 (2H, t), 7.25 (1H, t), 7.43
(1H, t), 7.56 (1H, 1), 8.56 (1H, t), 8.69 (1H, s), 10.20 (1H, s).

LC/MS, t=3.81 min, Molecular ion observed [MH ]=431
consistent with the molecular formula C, ,H, ,>>CIF,N,O.

O L b

Y
A
H
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EXAMPLE 167

2-(3-Chloro-2-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohex
Imethyl-amide

b
O L b
VN Xy S
Py
N NS E/Y\Cl
I

In a manner similar to Example 166(b), 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-

amide (100 mg) and 3-chloro-2-fluoroaniline (230 mg, ex

[l

Acros) atforded the title compound (101 mg).

NMR (DMSO-d6) ¢ 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5 (1H, m), 1.6-1.8 (SH, m), 3.08 (2H, t), 7.43 (1H, 1), 7.67
(1H, m), 8.07 (1H,d), 8.58 (1H, 1), 8.80 (1H, s), 10.60 (1H, s).

LC/MS, t=3.71 min, Molecular ion observed [MH™|=431
consistent with the molecular formula C, ,H,,>>CIF,N,O.

EXAMPLE 168

2-(5-Chloro-2-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclohexylm-
cthyl-amide

F
O F F
F
Q/\N)J\I\/\N Ij\
s
N N Cl
I

In a manner similar to Example 166(b), 2-chloro-4-trifluo-

romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-

amide (100 mg) and 3-chloro-2-fluoroaniline (230 mg, ex
Avocado) atforded the title compound (116 mg).

NMR (DMSO-d6) ¢ 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5(1H,m), 1.6-1.75(SH, m), 3.07 (2H, 1), 7.29 (1H, m), 7.36
(1H,1),7.77(1H,d ot d),8.57 (1H, 1), 8.72 (1H,s), 10.15 (1H,
S ).

LC/MS, t=3.73 min, Molecular ion observed [MH"]=431
consistent with the molecular formula C,,H,,”>CIF,N,O.
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EXAMPLE 169

2-(3,5-Difluorophenylamino)-4-trifluoromethyl-3-
carboxylic acid cyclohexylmethyl-amide

O L b b

Y
L

In a manner similar to Example 166(b) 2-chloro-4-trifluo-

romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-

amide (100 mg) and 3,5-difluoroaniline (200 mg, ex Lan-
caster) atlorded the title compound (110 mg).

NMR (DMSO-d6) 6 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5 (1H, m), 1.6-1.75 (SH, m), 3.09 (2H, t), 6.89 (1H, t), 7.54
(2H, d), 8.60 (1H, t), 8.85 (1H, s), 10.80 (1H, s).

LC/MS, t=3.74 min, Molecular ion observed [MH"]=415
consistent with the molecular formula C, H,  ;F:N,O.

EXAMPLE 170

2-(4-Chloro-2-trifluoromethylphenylamino )-4-trii-
luoromethyl-pyrimidine-3-carboxylic acid cyclo-
hexylmethyl-amide

O F b

e e

b
N)\E/Y
CF;

7

In a manner similar to Example 166(b) 2-chloro-4-trifluo-

romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 4-chloro-2-tnifluoromethylaniline (107
mg, ex Lancaster) afforded, after purification by mass-di-
rected autopreparation technique, the title compound (6 mg).

NMR (DMSO-d6) 6 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5 (1H, m), 1.55-1.75 (5H, m), 3.06 (2H, t), 7.76 (1H, d),
7.88(11,d),7.97(1H,s),8.56 (1H,1),8.70(1H,s),10.15 (1H,
S ).

LC/MS, t=3.97 min, Molecular ion observed [MH"]=481
consistent with the molecular formula C,,H, ,>>CIFN,O.
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EXAMPLE 171

2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclohexylmethyl-amide

F
O F F
/\/\Nk‘/ X ‘/\
H
N~ \N)\N/\/\ o~
H

i

Io a solution of 2-chloro-4-trifluoromethyl-pyrimidine-5-

carboxylic acid cyclohexylmethyl-amide (50 mg) in acetoni-
trile (0.5 ml) was added 3-aminobenzonitrile (92 mg, ex
Aldrich) and the solution heated at 200° C. under microwave
conditions for 45 minutes. Acetonitrile was removed under
reduced pressure and ethyl acetate (5 ml) added. The solution
was washed sequentially with 2N hydrochloric acid (2x3 ml)
and water (3x3 ml), dried (MgSQ,,), evaporated and the resi-
due purified using silica gel chromatography with 1:1 ethyl

acetate:1sohexane to afford the title compound (37 mg).

NMR (DMSO-d6) & 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5 (1H, m), 1.6-1.8 (5H, m), 3.08 (2H, t), 7.50 (1H, d), 7.57
(1H, 1), 8.00 (1H, d), 8.25 (1H, s), 8.59 (1H, 1), 8.83 (1H, s).
10.75 (1H, s).

LC/MS, t=3.51 min, Molecular ion observed [MH"]=404
consistent with the molecular formula C, H,,F;N.O.

EXAMPLE 172

2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide

O F F
r\/\g)k/\\N
oY

In a manner similar to Reference Example 1(c) 2-(3-cy-

O\/

CN

anophenylamino )-4-trifluoro-methylpyrimidine-3-carboxy-
lic acid (32 mg) and 4-aminomethyltetrahydropyran (14 mg,
ex Combi1 Blocks) atforded the title compound (26 mg).

NMR (DMSO-d6) 6 1.15-1.25 (2H, m), 1.62 (2H, d), 1.74
(1H,m),3.14 (2H,1),3.27 (2H,1),3.86 (2H, d of d), 7.50 (1H,
d), 7.57 (1H, t), 8.00 (1H.,d), 8.26 (1H, s), 8.65 (1H, t), 8.85
(1H, s), 10.70 (1H, s).

LC/MS, t=2.94 min, Molecular ion observed [MH™] 406
consistent with the molecular formula C, H, F;N.O,.
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EXAMPLE 173

2-(3-Cyanophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclopentylmethyl-amide

CN

In a manner similar to Reference Example 1(c) 2-(3-cy-
anophenylamino )-4-trifluoro-methylpyrimidine-5-carboxy-
lic acid (32 mg) and cyclopentanemethanamine hydrochlo-
ride (17 mg) atforded the title compound (16 mg).

NMR (DMSO-d6) 6 1.20-1.30 (2H, m), 1.45-1.6 (4H, m),
1.65-1.75 (2H, m), 2.08 (1H, quintuplet), 3.19 (2H, t), 7.50
(1H, d), 7.57 (1H, t), 8.00 (1H, d), 8.25 (1H, s), 8.63 (1H, 1),
8.82 (1H, s), 10.70 (1H, s).

L.C/MS, t=3.42 min, Molecular ion observed [MH"]=390
consistent with the molecular formula C, H, ;F;N.O.

EXAMPLE 174

2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid cyclohexylmethyl-amide

O F I3

Y
1
H

In a manner similar to Reference Example 1(c) 2-(4-cy-
anophenylamino )-4-trifluoro-methylpyrimidine-5-carboxy-
lic acid (32 mg) and cyclohexanemethanamine (16 ul, ex
Lancaster) afforded the title compound (18 mg).

NMR (DMSO-d6) ¢ 0.85-1.0 (2H, m), 1.1-1.25 (3H, m),
1.5 (1H, m), 1.6-1.8 (5H, m), 3.08 (2H, t), 7.81 (2H, d), 7.97
(2H, d), 8.61 (1H, t), 8.85 (1H, s), 10.90 (1H, s).

LC/MS, t=3.51 min, Molecular ion observed [MH"]=404
consistent with the molecular formula C,,H,,F;NO.

.

EXAMPLE 175

2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide

CN

7,

A
SRASY
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In a manner similar to Reference Example 1(c) 2-(4-cy-
anophenylamino)-4-trifluoro-methylpyrimidine-5-carboxy-
lic acid (32 mg) and 4-aminomethyltetrahydropyran (14 mg,
ex Combi Blocks) afforded the title compound (6 mg).

NMR (DMSO-d6) 6 1.15-1.25 (2H, m), 1.60 (2H, d), 1.75
(1H, m), 3.14 (2H, 1), 3.27 (2H, 1), 3.86 (2H, d), 7.82 (2H, d),
7.97 (2H, d), 8.67 (1H, t), 8.87 (1H, s), 10.85 (1H, s).

LC/MS, t=2.92 min, Molecular 1on observed [MH™] 406
consistent with the molecular formula C, ,H,,F;N.O.,.

EXAMPLE 176

2-(4-Cyanophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclopentylmethyl-amide

F
O F b
(T Salas
H
\N)\N/\/
H

In a manner similar to Reference Example 1(c) 2-(4-cy-
anophenylamino )-4-trifluoro-methylpyrimidine-3-carboxy-
lic acid (32 mg) and cyclopentanemethanamine hydrochlo-
ride (17 mg) afforded the title compound (22.5 mg).

NMR (DMSO-d6) 8 1.15-1.30 (2H, m), 1.45-1.65 (4H, m),
1.65-1.75 (2H, m), 2.08 (1H, quintuplet), 3.17 (2H, 1), 7.82
(2H, d), 7.97 (2H, d), 8.64 (1H, 1), 8.84 (1H, s), 10.90 (1H, s).

LC/MS, t=3.40 min, Molecular 1on observed [MH™]=390
consistent with the molecular formula C, H, ,F;N.O.

EXAMPLE 177

2-(3-Methoxy-5-(trifluoromethyl )phenylamino )-4-
trifluoromethyl-pyrimidine-3-carboxylic acid (tet-
rahydropyran-4-ylmethyl)-amide

(a). To a solution of 2-chloro-4-trifluoromethyl-pyrimidin-
S-carbonyl chloride (1.5 g) 1n dichloromethane (20 ml) at -20
was added a dropwise a solution of 4-aminomethyltetrahy-
dropyran (0.70 g, ex Combi1 Blocks) and triethylamine (1.05
ml) 1n dichloromethane (10 ml) and the solution stirred at 0°
for 1 hour. Dichloromethane was removed under reduced
pressure and ethyl acetate (30 ml) added. The solution was
washed with 2N hydrochloric acid (3x20 ml), dnied
(MgSQO,), evaporated and the residue purified using silica gel
chromatography with 1:1 ethyl acetate:1sohexane to afford
2-chloro-4-trifluoromethyl-pyrimidin-3-carboxylic acid (tet-
rahydropyran-4-yl-methyl)-amide (1.20 g).

NMR (DMSO-d6) 6 1.15-1.3 (2H, m), 1.61 (2H, d), 1.74
(1H,m),3.17 (2H, 1), 3.25 (2H, 1),3.86 (2H,d of d), 8.81 (1H,
t), 9.20 (1H, s).

LC/MS, t=2.54 min, Molecular ion observed [MH"]=324
consistent with the molecular formula C,,H,,>>CIF,N,O..
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N N)\Cl

(b). In a manner similar to Example 166(b), 2-chloro-4-
tritfluoromethyl-pyrimidin-5-carboxylic acid (tetrahydropy-
ran-4-ylmethyl)-amide (50 mg) and 3-methoxy-3-(trifluo-
romethyl)aniline (148 mg, ex Aldrich) atforded after stirring,
at reflux for 24 hours the title compound (51 mg).

NMR (DMSO-d6)8 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74
(1H, m), 3.13 (2H, 1), 3.27 (2H, 1), 3.83 (3H, s), 3.86 (2H, d),
6.92 (1H, s), 7.73 (1H, s), 7.80 (1H.s), 8.64 (1H, 1), 8.85 (1H,
5), 10.65 (1M, s).

LC/MS, t=3.38 min, Molecular ion observed [MH"]=479
consistent with the molecular formula C,,H,,FN,O;.

F
O F F OCH,
O )\
\N/ T}'IJ/\/\CFg

EXAMPLE 178

2-(3,5-Bis-trifluoromethylphenylamino)-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid(tetrahydro-
pyran-4-ylmethyl)-amide

I3

O F

F CFa
Xy
O ‘ )\
N N CFs
o

In a manner similar to Example 166(b) 2-chloro-4-trifluo-
romethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 3,5-bis(tritfluoromethyl)aniline
(177 mg, ex Aldrich) afforded, after stirring at retflux for 80

hours and purification by mass-directed autopreparation tech-
nique, the title compound (24.5 mg).

NMR (DMSO-d6) ¢ 1.15-1.3 (2H, m), 1.62 (2H, d), 1.75
(1H, m), 3.14 (2H, t), 3.28 (2H, t), 3.86 (2H, d), 7.72 (1H, s),
8.49 (2H, s), 8.67 (1H, t), 8.93 (1H, s), 11.05 (1H, s).

LC/MS, t=3.62 min, Molecular ion observed [MH"]=517
consistent with the molecular formula C,,H,-F,N,O,.
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EXAMPLE 179

2-(3-Bromo-3-(trifluoromethyl)phenylamino)-4-
trifluoromethyl-pyrimidine-3-carboxylic acid (tet-
rahydropyran-4-methyl)-amide

F

O F F Br
O/\EJJ\(\N ‘)\
O N)\E/\/\

In a manner similar to Example 166(b) 2-chloro-4-trifluo-
romethyl-pyrimidin-3-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 3-bromo-3-(trifluoro-methyl)
aniline (185 mg, ex Avocado) afforded, after stirring at reflux
for 80 hours and purification by mass-directed autoprepara-
tion technique, the title compound (28 mg).

NMR (DMSO-d6) 6 1.15-1.3 (2H, m), 1.62 (2H, d), 1.74
(1H, m), 3.14 (2H, 1), 3.28 (2H. 1), 3.86 (2H. d). 7.60 (1H, s).
8.24(1H,s),8.29 (1H, 5).8.66 (1H, 1), 8.99 (1H. s), 10.90 (1H,
S ).

LC/MS, t=3.63 min, Molecular 1on observed [M-H| =527
consistent with the molecular formula C, ,H,.””BrF N, O.,.

CF;

EXAMPLE 180

2-(3-Fluoro-5-(trifluoromethyl )phenylamino )-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy-
dropyran-4-ylmethyl)-amide

F
O F F F
E)k‘/\}l ‘ A
O )\
\N/ E/\/\CFS

In a manner similar to Example 166(b) 2-chloro-4-trifluo-
romethyl-pyrimidin-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 3-fluoro-3-trifluoromethyl)
aniline (138 mg, ex Fluorochem) afiforded after stirring at
reflux for 24 hours the title compound (44 mg).

NMR (DMSO-d6) o0 1.15-1.3 (2H, m), 1.62 (2H, d), 1.75
(1H, m), 3.14 (2H, 1), 3.28 (2H, 1), 3.86 (2H, d), 7.32 (1H, d),
7.96 (1H, d), 8.06 (1H, s), 8.67 (1H, t), 8.90 (1H, s), 10.90
(1H, s).

LC/MS, t=3.45 min, Molecular ion observed [MH"|=467
consistent with the molecular formula C, H,-F-N,O,.
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EXAMPLE 181

2-(2-Fluoro-3-(trifluoromethyl)phenylamino)-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy-
dropyran-4-ylmethyl)-amide

O F F
k\/\“ B
LA

F

(\/\ N\

O\/

i,

In a manner similar to Example 166(b) 2-chloro-4-trifluo-
romethyl-pyrimidin-3S-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 2-fluoro-3-(trifluoromethyl)
aniline (138 mg, ex Aldrich) afforded, after stirring at reflux
tor 80 hours and purification by mass-directed autoprepara-
tion technique, the title compound (15 mg).

NMR (DMSO-d6) 0 1.1-1.25 (2H, m), 1.60 (2H, d), 1.73
(1H, m), 3.11 (2H, t), 3.26 (2H, t), 3.85 (2H, d), 7.43 (1H, 1),
7.61 (1H,t),7.92(1H,s),8.63 (1H,1),8.72 (1H,s), 10.30 (1H,
S ).

LC/MS, t=3.28 min, Molecular ion observed [MH"|=467
consistent with the molecular tormula C, H,,F,N,O.,.

EXAMPLE 1382

2-(2-Methylthio-3-(trifluoromethyl)phenylamino )-4-
trifluoromethyl-pyrimidine-5-carboxylic acid (tet-
rahydropyran-4-ylmethyl)-amide

O F I

‘ \\N ‘ AN
H

SCH;

2,

CF;

2-Chloro-4-trifluoromethyl-pyrimidin-5-carboxylic acid
(tetrahydropyran-4-ylmethyl)-amide (50 mg), 2-methylthio-
3-(trifluoromethyl)aniline (125 mg, ex Maybridge) and
acetonitrile (0.5 ml) were heated at 190° under microwave
irradiation for 30 minutes. The solvent was evaporated 1n

vacuo and the residue purified by mass-directed autoprepa-
ration technique, to give the title compound (11 mg).

NMR (DMSO-d6) ¢ 1.1-1.25 (2H, m), 1.60 (2H, d), 1.73
(1H, m), 2.24 (3H, s), 3.12 (2H, t), 3.26 (2H, t), 3.85 (2H, d),
7.65(2H,d), 8.11 (1H,t),8.64 (1H,t), 8.72 (1H, s), 9.81 (1H,
S ).

LC/MS, t=3.53 min, Molecular 1on observed [MH™|=4935
consistent with the molecular formula C,,H,,F:N_,O,S.

10

15

20

25

30

35

40

45

50

55

60

65

112
EXAMPLE 183

2-(5-Chloro-2-methylphenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid (cyclopentylm-
cthyl)-amide

(a). To a solution of 2-chloro-4-trifluoromethyl-pyrimidin-
S-carbonyl chlonde (1.0 g, ex Maybridge) i1n dichlo-
romethane (7 ml) at —-2° was added a dropwise a solution of
cyclopentanemethanamine hydrochloride (0.55 g) and tri-
cthylamine (1.4 ml) in dichloromethane (13 ml) and the solu-
tion stirred at 0° for 1 hour. Dichloromethane was removed

under reduced pressure and ethyl acetate (20 ml) added. The
solution was washed with 2N hydrochloric acid (3x15 ml),
dried (MgSQ,,), evaporated and triturated with 1sohexane to
afford 2-chloro trifluoromethyl-pyrimidin-3-carboxylic acid
(cyclopentylmethyl)-amide (838 mg).

NMR (DMSO-d6) o0 1.1-1.3 (2H, m), 1.45-1.65 (4H, m),
1.65-1.8 (2H, m), 2.07 (1H, quintuplet), 3.20 (2H, t), 8.78
(1H, t), 9.17 (1H, s).

LC/MS, t=3.22 min, Molecular 10on observed [ M-H]| =306
consistent with the molecular formula C,,H,,”>CIF,N,O.

AN,

Tz,

C/\

(b). In a manner similar to Example 166(b) 2-chloro-4-
tritluoromethyl-pyrimidine-3-carboxylic acid cyclopentylm-
cthylamide (47.5 mg) and 5-chloro-2-methylaniline (110 mg,
ex Aldrich) afforded after stirring at retlux for 30 hours the
title compound (41 mg).

NMR (DMSO-d6) & 1.15-1.3 (2H, m), 1.4-1.6 (4H, m),
1.65-1.75 (2H, m), 2.06 (1H, quintuplet), 2.20 (3, s), 3.14
(2H, 1), 7.19 (1H, d), 7.29 (1H, d), 7.48 (1H, s), 8.55 (1M, 1),
8.63 (1H, s), 9.83 (1M, s).

LC/MS, t=3.68 min, Molecular ion observed [MH"]=413
consistent with the molecular formula C,,H,,>CIF;N_O.

F
O F g Cl
T 20800
\N)\N y
H
CH;
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EXAMPLE 184

2-(3-Chloro-4-methylphenylamino )-4-trifluorom-
ethyl-pyrimidine-5-carboxyvlic acid (tetrahydropyran-
4-ylmethyl)-amide

QO F F Cl
E)J\/ X /l\/ s
F

N
owe
H

In a manner similar to Example 166(b) 2-chloro-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (350 mg) and 3-chloro-4-methyl-aniline
(109 mg) atforded, after stirring at retlux for 24 hours and

purification by mass-directed autopreparation technique, the
title compound (35 mg).

NMR (DMSO-d6) 6 1.15-1.3 (2H, m), 1.61 (2H, d), 1.74
(1H, m), 2.28 (3H, s),3.13 (2H, 1), 3.27 (2H, 1), 3.86 2H, d of
d), 7.31 (1H, d), 7.56 (1H, d), 7.94 (1H, s), 8.61 (1H, 1), 8.79
(1H, s), 10.50 (1H, s).

L.C/MS, Molecular ion observed [MH"]=429 consistent
with the molecular formula C, H,,>>CIF.N,O.,.

EXAMPLE 185

2-(3-Chloro-2-methylphenylamino-4-trifluorom-
cthyl-pyrimidine-5-carboxyvlic acid (tetrahydropyran-
4-ylmethyl)-amide

I3

O F

F
C JQ\
\N)\N Cl
H
CH;

In a manner similar to Example 166(b) 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 3-chloro-2-methyl-aniline
(109 mg, known compound CAS No 87-60-5) afforded, after
stirring at reflux for 24 hours and purification by mass-di-
rected autopreparation technique, the title compound (30
mg).

NMR (DMSO-d6) ¢ 1.1-1.25 (2H, m), 1.59 (2H, d), 1.72
(1H, m),2.21 (3H,s),3.10 (2H, 1), 3.26 (2H, t),3.84 (2H,d of
d), 7.24 (1H, t), 7.3 (2H, m), 8.56 (1H, t), 8.61 (1H, s), 9.99
(1H, s).

LC/MS, t=3.19 min, Molecular ion observed [MH"]=429
consistent with the molecular formula C,,H,,”>CIF,N,O..
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EXAMPLE 186

2-(4-Chloro-3-methoxyphenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid (tetrahydropyran-
4-ylmethyl)-amide

F
O F F
Cl
O/\EJJ\(\N ‘ A\
O )\
N7 N /\OCH3

In a manner similar to Example 166(b) 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 4-chloro-3-methoxy-aniline
(122 mg) afforded, after stirring at retlux for 24 hours and
purification by mass-directed autopreparation technique, the
title compound (33 mg).

NMR (DMSO-d6) 8 1.1-1.25 (2H, m), 1.61 (2H, d), 1.73
(1H, m), 3.13 (2H, 1), 3.27 (2H, 1), 3.83 (3H, s), 3.86 (2H, d),
7.27 (1H, d), 7.37 (1H, d), 7.81 (1H, s), 8.63 (1H, 1), 8.80 (1H,
5), 10.50 (1H, s).

LC/MS, t=3.26 min, Molecular ion observed [MH"|=445
consistent with the molecular formula C, ,H,,>>CIF,N,O..

EXAMPLE 187

2-(4-Chloro-3-methylphenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid (tetrahydropyran-
4-ylmethyl)-amide

F
O F F
E)k‘/ XN ‘/\/ -
O )\
\N/ E/\/\CHB

In a manner similar to Example 166(b) 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydropyran-4-
ylmethyl)-amide (50 mg) and 4-chloro-3-methyl-aniline
(109 mg, ex Lancaster) atforded, after stirring at reflux for 24
hours and purification by mass-directed autopreparation tech-
nique, the title compound (33 mg).

NMR (DMSO-d6) 8 1.15-1.3 (2H, m), 1.61 (2H, d), 1.73
(1H, m), 2.31 (3H, s), 3.12 (2H, 1), 3.27 (2H, 1), 3.86 (2H, d),
737 (1H,d), 7.62 (1H, d), 7.72 (1H, s), 8.61 (1H, 1), 8.77 (1H,
5), 10.45 (1H, s).

LC/MS, t=3.41 min, Molecular ion observed [MH"]=429
consistent with the molecular formula C, H,,”>CIF,N,O. .
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EXAMPLE 188

2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-methyl-
amide

a) N-Cyclobutylmethyl)-2,2,2-trifluoroacetamide

C-cyclobutyl-methylamine hydrochloride (1.82 g) was
added to a solution of N,N-diuisopropylethylamine (4.14 g) 1n
dry tetrahydrofuran (30 ml) at 0° C. The mixture was stirred
at 0° C. for 5 mins then cooled to -20° C. A solution of
trifluoroacetic anhydride (3.57 g) in tetrahydrofuran (10 ml)
was added dropwise over 10 mins and the mixture was then
allowed to stir at room temperature for 1 hour. The solution
was diluted with ether (100 ml) and water (75 ml), separated
and the organic layer washed with water, dilute hydrochloric
acid, water and brine, dried (MgSQO,) and evaporated to give
the title compound (2.63 g)

NMR (CDCIl;) 6 1.70 (2H, m excess), 1.93 (2H, m), 2.10
(2H, m), 2.53 (1H, m), 3.39 (2H, t), 6.2 (1H, br s).

b) N-(Cyclobutylmethyl)-N-methylamine

N-Cyclobutylmethyl)-2,2,2-trifluoroacetamide (2.62 g)
and 1odomethane (3.6 ml) were dissolved in dry acetone (75
ml). Powdered potasstum hydroxide (3.2 g) was added and
the muxture heated at reflux for 5 mins. The excess
iodomethane and acetone were removed under reduced pres-
sure, water (75 ml) added and the solution heated at reflux for
1 hour. The mixture was cooled and ether (75 ml) added. The
layers were separated and the organic layer was extracted
with dilute hydrochloric acid (75 ml). The aqueous extract
was washed with ether, then made strongly basic with sodium
hydroxide and extracted with ether (2x75 ml). The extracts
were dried (K,CO;) and evaporated to give the title com-

pound (517 mg)
NMR (CDCl;)0 1.3 (1H, mexcess), 1.65 (2H,m), 1.9 (2H,

m), 2.05 (2H, m), 2.45 (4H, m), 2.55 (2H, d).

¢) 2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri-
midine-5 boxylic acid cyclobutylmethyl-methyl-
amide

F
F F
~l

O
Lo
Cl/ = N)\N o
H

To a solution of N-(cyclobutylmethyl)-N-methylamine (17
mg) in dimethylformamide (1.5 ml) was added successively,
2-(3-chlorophenylamino)-4-trifluoromethyl-pyrimidine-5-
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carboxylic acid (35 mg), N,N-diuisopropylethylamine (38 ul),
1-hydroxybenzotriazole hydrate (23 mg) and 1-(3-dimethy-
lamino-propyl)-3-ethylcarbodiimide hydrochloride (25 mg).
The solution was stirred overnight. Dimethyliormamide was
removed under reduced pressure and ethyl acetate (10 ml)
added. The solution was washed sequentially with 10 ml
portions of water, saturated sodium bicarbonate solution,
water, dilute hydrochloric acid, water and brine, dried
(MgSQO, ) and evaporated to give the title compound (31 mg).

NMR (DMSO-d6) Rotamers i 60:40 ratio 6 1.5-2.1 (6H,
m), 2.50 (0.4H, m-excess), 2.65 (0.6H, m), 2.84 (1.8H, s),
2.94 (1.2H,s), 3.22 (0.4H, d), 3.50 (1.6H, br s), 7.09 (1H, d),
7.36 (1H, m), 7.66 (1H, m), 7.96 (1H, s), 8.76 (1H, d), 10.5
(1H, s).

LC/MS t=3.66 min, Molecular ion observed (MH™)=399
consistent with the molecular formula C, .H, . CIF,N,O

EXAMPLE 189

2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri-
dine-3-carboxylic acid cyclohexylmethyl-methyl-
amide

a) N-(Cyclohexylmethyl)-2,2,2-trifluoroacetamide

7

In a manner similar to Example 188a) cyclohexanemetha-
namine (2.83 g) (Lancaster) gave the title compound (5.09 g).

NMR (CDCl;) 6 0.95 2H, m), 1.22 3H, m), 1.54 (1H, m
excess), 1.70 (SH, m), 3.21 (2ZH, t), 6.3 (1H, br s).

b) N-(Cyclohexylmethyl)-N-methylamine

In a manner similar to Example 188b) N-(cyclohexylm-
cthyl)-2,2,2-trifluoroacetamide (2.98 g) gave the title com-

pound (1.41 g).

NMR (CDCl;) 06 0.9 (2H, m), 1.23 (4H, m), 1.46 (1H, m
excess), 1.72 (5H, m), 2.4 (5H, m).

¢) 2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-methyl-
amide

In a manner similar to Example 188c¢c) 2-(3-chloropheny-
lamino )-4-trifluoromethyl-pyrimidine-5-carboxylic acid (35
mg) and N-(cyclohexylmethyl)-N-methylamine (21 mg)
gave the title compound.

NMR (DMSO-d6) Rotamers 1 63:37 ratio 6 0.65-1.30
(SH, m), 1.5-1.8 (6H, m), 2.87 (1.9H, s), 2.97 (1.1H, s), 3.03
(0.7H, d), 3.30 (1.3H, d excess), 7.09 (1H, d), 7.36 (1H, m),
7.66 (1H,d), 7.96 (1H, m), 8.73 (0.37H H, s), 8.78 (0.63H, s),
10.6 (1H, s).

LC/MS t=3.87 min, Molecular ion observed (MH™)=427
consistent with the molecular formula C,,H.,,>>CIF,N,O




US 7,635,701 B2

117

A A A

\ N ‘
)\ ‘
N CH
/ E N/ 3

N
N

Cl

EXAMPLE 190

2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri-
dine-5-carboxylic acid cyclopentylmethyl-methyl-
amide

a) N-(Cyclopentylmethyl)-2,2,2-trifluoroacetamide

In a manner similar to Example 188a) (cyclopentylmethyl)
amine (1.02 g) (Example 2) gave the title compound (1.47 g).

NMR (CDCl,) 6 1.21 (2H, m), 1.4 (4H, m), 1.78 (2H, m),
2.10 (1H,m), 3.31 (2H, t), 6.3 (1H, br s).

b) N-(Cyclopentylmethyl)-N-methylamine
hydrochloride

In a manner similar to Example 188b) N-cyclopentylm-
cthyl)-2,2,2-trifluoroacetamide (1.46 g) gave, after treatment

with hydrogen chlonide 1n 1,4-dioxan, the title compound
(0.77 2).

NMR (D,0) 8 1.12 (2H, m), 1.5 (4H, m), 1.75 (2H, m),
2.08 (1H, m), 2.61 (3H, s), 2.90 (2H, d).

¢) 2-(3-Chlorophenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxyvlic acid cyclopentylmethyl-methyl-

amide
F
b F O
PN ‘
X CH
Cl/ / E N/ :

In a manner similar to Example 188c) 2-(3-chloropheny-
lamino )-4-tritfluoromethyl-pyrimidine-3-carboxylic acid (35
mg) and N-(cyclopentylmethyl)-N-methylamine hydrochlo-
ride (21 mg) together with an additional equivalent of N,N-
duisopropylethylamine gave the title compound (42 mg)

NMR (DMSO-d6) Rotamers 1n 65:35 ratio 0 1.0-1.8 (8H,
m), 2.13 (0.35H, m), 2.27 (0.65H, m), 2.88 (1.95H, s), 2.99
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(1.05H, s), 3.14 (0.7H, d), 3.41 (1.3H, brs), 7.09 (1H, d), 7.36
(1H, 1), 7.66 (1H, d), 7.96 (1H, m), 8.77 (1H, s), 10.6 (1H, s).

LC/MS t=3."77 min, Molecular 1on observed (MH")=413
consistent with the molecular formula C,,H,,”>CIF,N,O

EXAMPLE 191

2-(5-Chloro-2-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclobutylm-
cthyl-amide

a)
2-Chloro-4-trifluoromethyl-pyrimidine-5-carboxylic
acid cyclobutylmethyl-amide

Tz,

A mixture of 2-chloro-4-trifluoromethyl-pyrimidine-5-

carbonyl chlornide (613 mg) (Maybridge) and C-cyclobutyl-
methylamine hydrochloride (304 mg) 1n dry dichloromethane
(10 ml) was cooled to -30° C. and N,N-diuisopropylethy-
lamine (938 ul) was added dropwise. The mixture was stirred
at room temp for 1 hour. Water (10 ml) was added, the layers
separated and the organic layer was washed sequentially with
10 ml portions of water, dilute hydrochloric acid, water, dilute
sodium bicarbonate solution and water, dried (MgSO,, ) and
evaporated. Purification by chromatography on silica gel
(dichloromethane/ether 25:1) gave the title compound (449
mg).

NMR (CDCl3)01.75(2H, m), 1.93 (2H, m), 2.10 (2H, m),
2.57 (1H, m), 3.50 (2H, t), 5.86 (1H, br s), 8.90 (1H, s).

b) 2-(5-Chloro-2-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclobutylm-

cthyl-amide
F
I3 F O
F
)\
Cl/ \/\E N

In a manner similar to Example 166, 5-chloro-2-fluoroa-
niline (109 mg) (Avacado) and 2-chloro-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44
mg) gave the title compound (45 mg).

NMR (DMSO-d6) 6 1.7 (2H, m), 1.8 (2H, m), 1.99 (2H,
m), 2.47 (1H, m excess), 3.25 (2H, t), 7.3 (2H, m), 7.76 (1H,
m), 8.56 (1H, t), 8.70 (1H, s), 10.2 (1H, s)

LC/MS t=3.52 min, Molecular 1on observed (MH")=403
consistent with the molecular formula C, H, > CIF,N_,O
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EXAMPLE 192

2-(3,5-Difluorophenylamino )-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide

F
F F F O
PN PN
TN Ny N

In a manner similar to Example 166, 3,5-difluoroaniline
(97 mg) (Lancaster) and 2-chloro-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid cyclobutylmethyl-amide (44 mg)
gave the title compound (46 mg).

NMR (DMSO-d6)061.7(2H, m), 1.8 (2H, m), 2.0 (ZH, m),
2.47 (1H, mexcess),3.27 (2H, 1), 6.88 (1H, m), 7.55 (2H, m),
8.60 (1H, 1), 8.83 (1H—, s), 10.8 (1H, s)

LC/MS t=3.54 min, Molecular 1on observed (MH™)=387
consistent with the molecular formula C,;H, .F.N_,O

EXAMPLE 193

2-(3-Chloro-4-trnifluoromethoxyphenylamino )-4-
tritluoromethyl-pyrimidine-3-carboxylic acid
cyclobutylmethyl-amide

F F
F F F F O
@ N’\\)J\N/\Q
H
)\
- X \E N/

In a manner similar to Example 166, 3-chloro-4-trifluo-
romethoxy aniline (1359 mg) (Lancaster) and 2-chloro-4-trif-
luoromethyl-pyrimidin-5-carboxylic acid cyclobutylmethyl-
amide (44 mg) gave the title compound (39 mg).

NMR (DMSO-d6) 06 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.27 (2H, t), 7.56 (1H, d), 7.”76 (1H, m),
8.16 (1H, d), 8.59 (1H, t), 8.81 (1H, s), 10.8 (1H, s)

LC/MS t=3.82 min, Molecular 1on observed (MH")=469
consistent with the molecular formula C, H, .>>CIF N, O,

EXAMPLE 194

2-(3-Chloro-4-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclobutylm-
cthyl-amide

F
F F O
F\/\ N/\)J\N/\O
| T
S e N
H

120

In a manner similar to Example 166, 3-chloro-4-fluoroa-
niline (109 mg) (Lancaster) and 2-chloro-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44

mg) gave the title compound (50 mg).
° NMR (DMSO-d6) 0 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),

2.47 (1H, m excess), 3.27 (2H, 1), 7.42 (1H, t), 7.67 (1H, m),

3.04 (1H, m), 8.57 (1H, 1), 8.77 (1H, s), 10.6 (1H, s)

LC/MS t=3.60 min, Molecular ion observed (MH")=403

o consistent with the molecular formula C,-H,.>>CIF,N,O

EXAMPLE 195

2-(3-Chloro-2-fluorophenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclobutylm-
cthyl-amide

15

20 I3

F F O
YOS A"
‘ H
)Q)L
Cl N N
H
F

25

30

In a manner similar to Example 166, 3-chloro-2-fluoroa-
niline (109 mg) (Acros) and 2-chloro-4-trifluoromethyl-py-
rimidine-5-carboxylic acid cyclobutylmethyl-amide (44 mg)

gave the title compound (47 mg).

35

7.54 (1H, 1), 8.55 (1H, 1), 8.65 (1H, s), 10.2 (1H, s)

LC/MS t=3.49 min, Molecular 1ion observed (MH")=403

consistent with the molecular formula C,-H, > >CIF,N_,O
40

EXAMPLE 196

2-(3-Fluoro-4-trifluoromethylphenylamino )-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid cyclobu-

4> tylmethyl-amide

50

F?Q/\ N,//\)kg/\g
PN
H

\
F/\/ N/

55

In a manner similar to Example 166, 3-fluoro-4-tritfluo-
romethylaniline (134 mg) (ABCR) and 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid C-cyclobutylmethyl-

60

amide (44 mg) gave the title compound (41 mg).

NMR (DMSO-d6) 8 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.26 (2H, 1), 7.67 (1H, d), 7.75 (1M, 1),

s 8.02 (1H, d), 8.62 (1H, 1), 8.87 (1H, s), 11.0 (1H, s)

LC/MS t=3.71 min, Molecular 1on observed (MH")=437

consistent with the molecular formula C, H,F-N_,O

NMR (DMSO-d6) & 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.23 (2H, 1), 7.22 (1H, 1), 7.42 (1H, 1),
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EXAMPLE 197

2-(3-Chloro-4-cyanophenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclobutylm-
cthyl-amide

F
F F O
AN
\\/\ N//’\)J\N/\O
T
S N N
H

In a manner similar to Example 166, 3-chloro-4-cyanoa-
niline (114 mg) (Lancaster) and 2-chloro-4-trifluoromethyl-

pyrimidine-5-carboxylic acid cyclobutylmethyl-amide (44
mg) gave the title compound (26 mg).

NMR (DMSO-d6) 6 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.27 (2H, t), 7.83 (1H, m), 7.93 (1H, d),
8.24 (1H, s), 8.62 (1H, t), 8.89 (1H, s), 11.1 (1H, s)

LC/MS t=3.50 min, Molecular 1on observed (MH")=410
consistent with the molecular formula C, H, .>>CIF,N.O

EXAMPLE 198

2-(3-Fluorophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclobutylmethyl-amide

F
F 0
‘ AN Nl ‘ E/\I:I
\/\N \N
H

In a manner similar to Example 188, 2-(3-fluoropheny-
lamino )-4-trifluoromethyl-pyrimidine-5-carboxylic acid (30
mg) and C-cyclobutylmethylamine hydrochloride (18 mg)
gave the title compound (31 mg).

NMR (DMSO-d6)61.7(2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, mexcess),3.26 (2H, 1), 6.86 (1H,m), 7.37 (1H, m),
7.50(1H,d),7.76 (1H,m), 8.58 (1H, 1), 8.78 (1H, s), 10.6 (1H,
S)

LC/MS t=3.42 min, Molecular ion observed (MH)=369
consistent with the molecular formula C,,H, ;F ,N_,O

EXAMPLE 199

2-(3-Bromophenylamino
4-trifluoromethyl-pyrimidine-3-carboxylic acid
cyclobutylmethyl-amide

F
F F O
N7 \)I\N/\g
)\ ‘ i
>
Br N N/
H
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In a manner similar to Example 188, 2-(3-bromopheny-
lamino )-4-trifluoromethyl-pyrimidine-3-carboxylic acid (36
mg) and C-cyclobutylmethylamine hydrochloride (18 mg)
gave the title compound (33 mg).

NMR (DMSO-d6)0 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.26 (2H, 1), 7.22 (1H, d), 7.31 (1H, 1),
7.70(1H,d), 8.10 (1H, t),8.57 (1H, t),8.78 (1H, s), 10.6 (1H,
S)

LC/MS t=3.60 min, Molecular ion-observed (MH")=431
consistent with the molecular formula C,-H, ' BrF,N.O

EXAMPLE 200

2-(2,3-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide

C b F O

1
Ao A

/Cl
OO
\/\E N~

In a manner similar to Example 188, 2-(2,3-dichlorophe-
nylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(36 mg) and C-cyclobutylmethylamine hydrochloride (18
mg) gave the title compound (36 mg).

NMR (DMSO-d6)0 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.24 (2H, t), 7.40 (1H, t), 7.54 (2H, m),
8.54 (1H, t), 8.63 (1H, s), 10.1 (1H, s)

LC/MS t=3.61 min, Molecular ion observed (MH™)=419
consistent with the molecular formula C,,H,.>>CL,F,N,O

EXAMPLE 201

2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-S-carboxylic acid cyclobutylmethyl-
amide

Cl

Z,
\
7

In a manner similar to Example 188, 2-(2,4-dichlorophe-
nylamino )-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(36 mg) and C-cyclobutylmethylamine hydrochloride (18
mg) gave the title compound (37 mg).

NMR (DMSO-d6) 6 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, mexcess),3.24 (2H, t),7.47 (1H,m),7.58 (11H, d),
7.72 (1H, d), 8.54 (1H, t), 8.65 (1H, s), 10.0 (1H, s)

LC/MS t=3.66 min, Molecular ion observed (MH™)=419
consistent with the molecular formula C, H,.”>CL,F.N,O
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EXAMPLE 202

2-(2,5-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide

I3

b F O

A,

\ N \
H
P N)\N/
H

In a manner similar to Example 188, 2-(2,5-dichlorophe-
nylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(36 mg) and C-cyclobutylmethylamine hydrochloride (18
mg) gave the title compound (33 mg).

NMR (DMSO-d6) 6 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.24 (2H, t), 7.34 (1H, m), 7.58 (1H, d),
7.72 (1H, d), 8.55 (1H, t), 8.66 (1H, s), 10.0 (1H, s)

LC/MS t=3.65 min, Molecular 1on observed (MH")=419
consistent with the molecular formula C,-H, .>>CL,F.N,O

Cl

EXAMPLE 203

2-(2,6-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-

amide
F
I3 F O
Cl _z
H
)\
S \N N
H
Cl

In a manner similar to Example 188, 2-(2,6-dichlorophe-
nylamino )-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(36 mg) and C-cyclobutylmethylamine hydrochloride (18
mg) gave the title compound (35 mg).

NMR (DMSO-d6) 06 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.22 (2H, 1), 7.39 (1H, 1), 7.59 (2ZH, d),
8.56 (2H, m), 10.1 (1H, s).

LC/MS t=3.38 min, Molecular 1on observed (MH")=419
consistent with the molecular formula C,-H, .>>CL,F,N,O

EXAMPLE 204

2-(3,4-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide

Cl b F O

Cl

2,

In a manner similar to Example 188, (3,4-dichloropheny-
lamino )-4-trifluoromethyl-pyrimidine-5-carboxylic acid (36
mg) and C-cyclobutylmethylamine hydrochloride (18 mg)
gave the title compound (36 mg).
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NMR (DMSO-d6) & 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.26 (2H, 1), 7.60 (1H, d), 7.69 (1H, m),
8.16 (1H, d), 8.58 (1H, t), 8.80 (1H, 5), 10.7 (1H, s)

LC/MS t=3.77 min, Molecular ion observed (MH")=419
consistent with the molecular formula C,-H,.>>CL,F,N,O

EXAMPLE 205

2-(3-Methoxyphenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid cyclobutylmethyl-amide

F
F F O
H-C )\
NG AN \E "

In a manner similar to Example 188, 2-(3-methoxypheny-
lamino )-4-trifluoromethyl-pyrimidine-3-carboxylic acid (31
mg) and C-cyclobutylmethylamine hydrochloride (18 mg)
gave the title compound (38 mg).

NMR (DMSO-6) 6 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.26 (2H, t), 3.74 (3H, s), 6.63 (1H, d),
7.24 (2H,m),7.52 (1H,s),8.56 (1H, ), 8.72(1H, s), 10.4 (1H,
S)

LC/MS t=3.35 min, Molecular ion observed (MH")=381
consistent with the molecular formula C,H,,F,N,O,

EXAMPLE 206

2-(3,5-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-

amide
F
Cl F F O
/l\ NF N
Cl/ \/\E N

In a manner similar to Example 188, 2-(3,5-dichlorophe-
nylamino )-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(36 mg) and C-cyclobutylmethylamine hydrochloride (18
mg) gave the title compound (36 mg).

NMR (DMSO-d6) 06 1.7 (2H, m), 1.8 (2H, m), 2.0 (2H, m),
2.47 (1H, m excess), 3.26 (2H, t), 7.60 (1H, d), 7.69 (1H, m),
8.16 (1H, d), 8.358 (1H, t), 8.80 (1H, s), 10.7 (1H, s)

LC/MS t=3.84 min, Molecular ion observed (MH")=419
consistent with the molecular formula C, H,.”>CL,F.N,O
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EXAMPLE 207

2-(3-Bromophenylamino )-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid cyclopentylamide

b

R F O /D
Q\ N/\J\N
N
N N
H
Br

In a manner similar to Example 188, 2-(3-bromopheny-
lamino)-4-trifluoromethyl-pyrimidine-5-carboxylic acid (36
mg) and cyclopentylamine (18 mg) gave the title compound
(28 mg).

NMR (DMSO-d6) 6 1.5 (4H, m), 1.66 (2H, m), 1.86 (2H,
m),4.16 (1H, m), 7.22 (1H, d),7.31 (1H, t), 7.70 (1H, d), 8.10
(1H, t), 8.53 (1H, d), 8.79 (1H, s), 10.6 (1H, s)

LC/MS t=3.39 min, Molecular 1on observed (MH)=431
consistent with the molecular formula C,-H, . 'BrF,N,O

EXAMPLE 208

2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclopentylamide

S0
H

b

I F O

N = ‘
CIQ )\
N N
H
Cl

In a manner similar to Example 188, 2-(2,4-dichlorophe-
nylamino)-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(26 mg) and cyclopentylamine (18 mg) gave the title com-
pound (21 mg).

NMR (DMSO-d6) 6 1.5 (4H, m), 1.63 (2H, m), 1.84 (2H,
m), 4.14 (1H, m), 7.47 (1H, m), 7.56 (1H, d), 7.71 (1H, d),
8.50 (1H, d), 8.62 (1H, s), 10.0 (1H, s)

LC/MS t=3.40 min, Molecular 1on observed (MH")=419
consistent with the molecular formula C,-H, .>>CL,F,N,O

EXAMPLE 209

2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid cyclopropylamide

b

j O F b
NJJ\(\N /O\
z
N N Cl
H

In a manner similar to Reference Example 1 (¢) 2-(3-
chlorophenylamino )-4-trifluoromethyl-pyrimidine-5-car-
boxylic acid (35 mg) and cyclopropylamine (9 mg, ex Lan-
caster) atlorded the title compound (32 mg).
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NMR (DMSO-d6) 6 0.49-0.52 (2H, m), 0.69-0.74 (2H, m),
2.78 (1H, m), 7.09 (1H, d), 7.36 (1H, t), 7.65 (1H, d), 7.95
(1H, s), 8.65 (1H, d), 8.80 (1H s), 10.60 (1H, s)

LC/MS, t=3.25 min, Molecular 1on observed (MH™)=357
consistent with the molecular formula C,.H,,N,OF,>>Cl

EXAMPLE 210

2-(3-Chlorophenylamino )-trifluoromethyl-pyrimi-
dine-3-carboxylic acid (3,3-dimethylbutyl)-amide

F

O F F
/
N N Cl
H

In a manner similar to Reference Example 1 (¢) 2-(3-
chlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car-
boxylic acid (50 mg) and 3,3-dimethylbutylamine (17 mg, ex
Aldrich) afforded the title compound (32 mg).

NMR (DMSO-d6) 6 0.96 (6H, d), 1.85 (1H, m), 3.12 (2H,
t), 7.16 (1H, d), 7.42 (1H, t), 7.71 (1H, d), 8.02 (1H, s), 8.65
(1H, 1), 8.86 (1H s), 10.70 (1H, s)

LC/MS, t=3.49 min, Molecular ion observed (MH)=373
consistent with the molecular formula C, .H, N,OF,>>Cl

EXAMPLE 211

2-(3-Chlorophenylamino)-4-trifluoromethyl-pyrimi-
dine-5-carboxylic acid methyl-(tetrahydro-pyran-4-
ylmethyl)-amide

(a). To a solution of 4-aminomethyltetrahydropyran (500
mg, ex Combi-Blocks, Inc.) 1n dichloromethane (10 ml) at 0°
C. was added triethylamine (1.2 ml) followed by a solution of
di-tert-butyl dicarbonate (1.14 g) in dichloromethane (4 ml).
Thereaction was stirred at 0° C. for 1 h. Dichloromethane was
removed under reduced pressure and ethyl acetate added (10
ml). The solution was washed sequentially with 2N hydro-
chloric acid (10 ml), water (10 ml), 5% sodium bicarbonate
solution (10 ml), and water (10 ml), dned (MgSO,) and
evaporated. The residue was purified by chromatography

eluting with 2% MeOH/CH,Cl,, to afford N-tetrahydro-py-
ran-4-ylmethyl)carbamic acid tert-butyl ester (809 mg).

NMR (DMSO-d6) & 1.15 (2H, m), 1.45 (9H, s), 1.80-1.95
(3H, d,m), 2.87 (2H, 1), 3.30 (2H, 1), 3.90 (2H, d.d), 6.95 (1H,

(\/\EJ\OJV

O\/

(b). To a solution of N-(tetrahydro-pyran-4-ylmethyl)-car-
bamic acid tert-butyl ester (800 mg) in THF (10 ml) at room
temperature under nitrogen was added 60% sodium hydride
(164 mg, ex Aldrich) portionwise. The reaction was stirred
until effervescence had ceased and then methyl 1odide (280
ul, ex Lancaster) was added. Stirring was continued at room
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temperature overnight. THF was removed under reduced
pressure and ethyl acetate was added (10 nm). This was
washed three times with water (10 ml), dried (MgSO,) and
evaporated. The residue was purified by chromatography
cluting with 3% MeOH/CH,CIl,, to atford N-methyl-N-tet-
rahydro-pyran-4-ylmethyl)-carbamic acid tert-butyl ester

(745 mg).
NMR (DMSO-d6) 6 1.15 (2H, m), 1.45 (9H, s), 1.50 (2H,

m), 1.80 (1H, m) 2.80 (3H. d), 3.08 (2H, d), 3.28 (2H, 1), 3.85
(2H, d).
O
N)J\O/g
| |

(c). A solution of N-methyl-N-(tetrahydro-pyran-4-ylm-
cthyl)-carbamic acid tert-butyl ester (740 mg) in 4N hydro-
chloric acid 1n 1,4-dioxan (10 ml, ex Aldrich) was stirred at
room temperature for 1 h. The dioxan was removed under
reduced pressure and the residue triturated with ether. The
solid was filtered onto a sinter, washed with ether and dried, to
alford  N-methyl-N-(tetrahydro-pyran-4-ylmethyl)-amine
hydrochloride (460 mg).

NMR (DMSO-d6)0 1.15 (2H, m), 1.65 (2H, d), 1.95 (1H,
m) 2.50 (3H, d), 2.80 (2H, d), 3.30 (2H, t), 3.85 (2H, d), 9.0
(2H, s).

(\/\TH CIH
N

(d). In a manner similar to Reference Example 1 (¢) 2-(3-
chlorophenylamino)-4-trifluoromethyl-pyrimidine-5-car-
boxylicacid (50 mg) and N-methyl-N-(tetrahydro-pyran-4-y1
methyl)amine hydrochlonide (39 mg) afforded, after Biotage
chromatography over silica gel, eluting with 1% MeOH/
CH,Cl,, the title compound (33 mg).

NMR (DMSO-d6) Rotamers 1 65:35 ratio 6 1.05 (0.7H,
m), 1.23 (1.3H, m), 1.45 (0.7H, d), 1.58 (1.3H, d), 1.85
(0.35H, m), 2.0 (0.65H, m), 2.89 (1.95H, s), 2.98 (1.05H, s),
3.10-3.40 (4H, m), 3.80 (0.7H, d), 3.88 (1.3H, d), 7.10 (1H,
d),7.36 (1H,t),7.65(1H,1),7.97(1H,s),8.75(0.35H, s), 8.80
(0.65H, s), 10.6 (1H, s)

LC/MS, t=3.29 min, Molecular ion observed (MH")=429
consistent with the molecular formula C, ,H, N,O,F.>>Cl

b

O F
AN,
(T

Cl
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EXAMPLE 212

2-(2-Fluoro-3-chloro-phenylamino)-4-trifluorom-
ethyl-pyrimidine-5-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide

7N

L~
| LA
H
F

7,

Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 2-fluoro-3-chloroaniline (225
mg, ex Acros) afforded the title compound (85 mg) after
purification by trituration with i1sohexane.

NMR (DMSO-d6) 6 1.14-1.23 (2H, m), 1.6 (2H, d), 1.72
(1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85 (2H, d), 7.24 (1H. 1),
7.42(1H,1),7.55 (1H, 1), 8.61 (1H. 1), 8.70 (1H, s), 10.20 (1H,
S)

LC/MS, t=3.14 min, Molecular 1on observed (MH™)=433
consistent with the molecular formula C, . H, N, O,F_>>Cl

EXAMPLE 213

2-(2-Fluoro-5-chloro-phenylamino)-4-trifluorom-
ethyl-pyrimidine-3-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl-amide

F
O F F Cl
O/\J\f\ -
B PR
O =
N N\
H
F

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 2-fluoro-5-chloroaniline (2235
mg, ex Avocado) afforded the title compound (96 mg) after
purification by trituration with isohexane.

NMR (DMSO-d6) 0 1.17-1.23 (2H, m), 1.6 (2H, d), 1.71
(1H, m), 3.1 (2H, t), 3.25 (2H, m), 3.85 (2H, d), 7.27-7.37
(2H, t,m), 7.76 (1H, dd), 8.62 (H, t), 8.73 (1H, s), 10.15 (1H,
S)

LC/MS, t=3.15 min, Molecular ion observed (MH)=433
consistent with the molecular formula C, H,,N,O,F,>>Cl
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EXAMPLE 214

2-(3,5-Ditluorophenylamino )-4-trifluoromethyl-pyri-
midine-3-carboxylic acid (tetrahydro-pyran-4-ylm-
cthyl)-amide

O F b b

)J\‘/\N F
LA

7,

(\/\

N

In a manner similar to Example 167, 2-chloro-4-tritluo-

romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 3,5-ditfluoroaniline (199 mg,
ex Lancaster) afforded the title compound (98 mg) after puri-
fication by trituration with 1sohexane.

NMR (DMSO-d6) & 1.18-1.25 (2H, m), 1.61(2H, d), 1.74
(1H, m),3.13 (2H, 1),3.27 (2H, m), 3.85 (2H, d), 6.88 (11, t,).
7.527.55 (2H, m), 8.66 (1H, 1), 8.86 (1H, s), 10.80 (1H, s)

LC/MS, t=3.18 min, Molecular 1on observed (MH™) 417
consistent with the molecular tformula C, H,,N,O,F.

EXAMPLE 215

2-(4-Fluoro-3-chloro-phenylamino )-4-trifluorom-
ethyl-pyrimidine-35-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide

F
QO F F
E)‘k‘/\N /\‘/F
O )\
\N/ E/\/\Cl

In a manner similar to Example 166, 2-chloro-4-tritluo-

romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 4-fluoro-3-chloroaniline (2235
mg, ex Lancaster) atforded the title compound (134 mg) after
purification by trituration with isohexane.

NMR (DMSO-d6) 6 1.18-1.23 (2H, m), 1.61 (2H, d), 1.75
(1H, m), 3.1 (2H, t), 3.25 (2H, m), 3.85 (2H, d), 7.42 (1H, 1),
7.65 (1H, m), 8.05 (1H, dd), 8.63 (1H, t), 8.80 (1H, s), 10.65
(1H, s)

LC/MS, t=3.25 min, Molecular ion observed (MH)=433
consistent with the molecular formula C, H, N,O.F,>>Cl
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EXAMPLE 216

2-(4-Trifluoromethoxy-3-chloro-phenylamino )-4-
trifluoromethyl-pyrimidine-3-carboxylic acid (tet-
rahydro-pyran-4-ylmethyl)-amide

O F I3

N ey
I
H

T2,

\ b

Cl

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 4-trifluoromethoxy-3-chlo-
roaniline (327 mg, ex Lancaster) atforded the title compound
(135 mg) after purification by trituration with 1sohexane.

NMR (DMSO-d6) 6 1.18-1.23 (ZH, m), 1.61 (2H, d), 1.74
(1H,m),3.13 (2H, 1),3.25 (2H, m), 3.85 (2H, d), 7.57 (1H, d),
7.75 (1H, dd), 8.14 (1H, d), 8.63 (1H, t), 8.84 (1H, s), 10.74
(1H, s)

LC/MS, t=3.51 min, Molecular ion observed (MH")=499
consistent with the molecular formula C, ,H, N,O.F >>Cl

EXAMPLE 217

2-(4-Cyano-3-chloro-phenylamino)-4-trifluorom-
ethyl-pyrimidine-3-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide

O F b

N)J\‘/\N ‘
H
O \N)\N/\

H

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 4-cyano-3-chloroaniline (236
mg, ex Lancaster) afforded the title compound (8 mg).
Sample purified by mass directed auto-prep.

LC/MS, t=3.51 min, Molecular ion observed (MH™)=440
consistent with the molecular formula C, ,H, - N.O,F_.>>Cl

EXAMPLE 218

Cl

2-(4-Trnfluoromethyl-3-fluoro-phenylamino)-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy-
dro-pyran-4-ylmethyl)-amide

b

O F F F
F
N Xy F
T
O/\ )\
N N F
H
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In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (100 mg) and 4-trifluoromethyl-3-fluoroa-
niline (277 mg, ex ABCR) atforded the title compound (125
mg) after purification by trituration with 1sohexane.

NMR (DMSO-d6) 0 1.16-1.25 (2H, m), 1.61 (2H, d), 1.73
(1H,m),3.14 (2H,1),3.25(2H, m), 3.85 (2H,d), 7.67 (1H, d),
7.75(1H,1),8.02(1H,d),8.68 (1H, 1), 8.90 (1H, s), 11.00 (1H,
S)

LC/MS, t=3.38 min, Molecular ion observed (MH)=467
consistent with the molecular formula C, H, N ,O,F,

EXAMPLE 219

2-(4-Cyano-3-chloro-phenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclopentylm-
cthyl-amide

Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclopentylmethyla-
mide (70 mg) and 4-cyano-3-chloroaniline (173 mg, ex Lan-
caster) afforded the title compound (125 mg). Purified by
chromatography eluting with 1:1 ethyl acetate:hexane.

NMR (DMSO-d6) 06 1.20-1.25(2H, m), 1.48-1.73 (6H, m),
2.08 (1H, m), 3.18 (2H, t), 7.83 (1H, dd), 7.84 (1H, d), 8.24
(1H, d), 8.66 (1H, t), 8.90 (1H s), 11.10 (1H, s)

LC/MS, t=3.68 min, Molecular ion observed (MH")=424
consistent with the molecular formula C,,H, ,N.OF,>>Cl

EXAMPLE 220

2-(2,4-Dichloro-phenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (1,1-dioxo-hexahydro-
11°-thiopyran-4-yl)-amide

O

\Y4

S O F b

AN,
LA

N N
H

O

Cl

7,

Cl

In a manner similar to Reference Example 1 (¢) 2-(2.4-
Dichlorophenylamino )+trifluoromethyl-pyrimidine-3-car-
boxylic acid (50 mg) and (1,1-dioxo-tetrahydro-2H-thiopy-
ran-4-yl)amine hydrochloride (40 mg) (Ref. WO 02/18380)
alforded the title compound (64 mg). Purified by chromatog-
raphy eluting with 2% MeOH/CH,Cl,.

NMR (DMSO-d6) 06 1.97 (2H, m), 2.13 (2H, m), 3.13 (2H,
m), 3.27 (2H, m), 4.10 (1H,m), 7.47 (1H, dd), 7.56 (1H, d),
7.72 (1H, d), 8.67 (1H 1), 8.7 (1H, s), 10.05 (1H, s)
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LC/MS, t=3.22 min, Molecular ion observed (MH™")=483
consistent with the molecular formula C,-H, .N,O,F.>>CL,S

EXAMPLE 221

2-(2,4-Diafluoro-phenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide

b

F

O F
/\/\EJ\(\N F F
N N)\N/\

H

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2,4-difluoroaniline (160 mg, ex Lan-
caster) afforded the title compound (77 mg) after purification
by trituration with 1sohexane/diethylether.

NMR (DMSO-d6) 8 0.89-0.95 (2H, m), 1.15-1.20 (3H, m),
1.46-1.47 (1H, m), 1.60-1.72 (5H, m), 3.05 (2H, ), 7.10 (11,
t),7.35(1H, m), 7.52 (1H, m), 8.53 (1H 1), 8.62 (1H, 5), 10.00
(1H, s)

LC/MS, t=3.63 min, Molecular ion observed (MH")=433
consistent with the molecular formula C, H, N ,OF .

EXAMPLE 222

2-(2-Chloro-4-fluoro-phenylamino )-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclohexylmethyl-

amide
b
O F b
Ny Ny AN
~_" ‘ N)\N/\
) Cl

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2-chloro-4-fluoroaniline (181 mg, ex Lan-
caster) afforded the title compound (91 mg).

NMR (DMSO-d6) 6 0.89-0.95 (2H,m), 1.15-1.20 (3H, m),
1.44-1.46 (1H, m), 1.62-1.72 (5H, m), 3.05 (2H, 1), 7.27 (1H,
m), 7.55 (2H, m), 8.52 (1H 1), 8.60 (1H, s), 10.00 (1H, s)

LC/MS, t=3.73 min, Molecular 1on observed (MH™)=431
consistent with the molecular formula C,,H, ,N,OF,>>Cl
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EXAMPLE 223

2-(2,4-Difluoro-phenylamino)-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide

O F b

D/\ )’I\/\N ravae
L0

I

Tz,

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide (80 mg) and 2,4-difluoroaniline (198 mg, ex Lan-
caster) afforded the title compound (82 mg) after purification
by trituration with 1sohexane/diethylether.

NMR (DMSO-d6) 01.67-2.01 (6H, m), 2.47 (1H, m), 3.23
(2H, 1), 7.10 (1H, t), 7.35 (1H, m), 7.52 (1H, m), 8.53 (1H 1),
8.62 (1H, s), 10.00 (1H, s)

LC/MS, t=3.40 min Molecular ion observed (MH)=386
consistent with the molecular formula C,,H, .N,OF.

EXAMPLE 224

2-(2-Chloro-4-fluoro-phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclobutylm-
cthyl-amide

T O
\N/)\E/\(
Cl

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide (80 mg) and 2-chloro-4-tfluoroaniline (198 mg, ex Lan-
caster) afforded the title compound (80 mg) after purification
by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 6 1.67-2.00 (6H, m), 2.46 (1H, m), 3.23
(2H, 1), 7.27 (1H, m), 7.55 (2H, m), 8.52 (1H t), 8.58 (1H, s),
9.90 (1H, s)

LC/MS, t=3.51 min, Molecular ion observed (MH™)=403
consistent with the molecular formula C,H, .N,OF,>>Cl
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EXAMPLE 225

2-(2-Chloro-4-bromo-phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylm-
cthyl-amide

O F b

)J\‘/\N F
\N)\E X

Cl

Br

PN

Tz,

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2-chloro-4-bromoaniline (257 mg, ex
Lancaster) atforded the title compound (96 mg) after purifi-
cation by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 0.89-0.95 (2H, m), 1.15-1.20 (3H, m),
1.44-1.46 (1H, m), 1.62-1.72 (5H, m), 3.05 (2H, 1), 7.52 (11,
d),7.58 (1H, dd), 7.82 (1H, d), 8.55 (1H 1), 8.63 (1H, s), 10.00
(1H, s)

LC/MS, t=3.97 min, Molecular ion observed (MH")=493
consistent with the molecular formula
C19H19N4OF335C181B1*

EXAMPLE 226

2-(2-Fluoro-4-chloro-phenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylm-

cthyl-amide
b
O L b
Cl
T
LS
S
N E/ A

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2-fluoro-4-chloroaniline (180 mg, ex Lan-
caster) afforded the title compound (73 mg) after purification
by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 0.95-0.98 (2, m), 1.15-1.20 (3H, m),
1.44-1.46 (1H, m), 1.66-1.72 (5H, m), 3.05 (2H, 1), 7.31 (11,
d), 7.53 (1H, dd), 7.60 (1M, 1), 8.55 (1H 1), 8.66 (1H, s), 10.00
(1H, s)

LC/MS, t=3.79 min, Molecular ion observed (MH)=431
consistent with the molecular formula C,,H, ,N,OF,>>Cl
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EXAMPLE 227

2-(2-Chloro-4-bromo-phenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclobutylm-
ethyl-amide

D/\NJ\\/ SN O
H
\2\«\(
H
Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide (80 mg) and 2-chloro-4-bromoamline (281 mg, ex
Lancaster) afforded the title compound (103 mg) after puri-
fication by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 1.67-2.00 (6H, m), 2.45 (1H, m), 3.23
(2H, 1), 7.50 (1H, d), 7.58 (1H, dd), 7.82 (1M, d), 8.53 (1H 1),

8.61 (1H, s), 10.00 (1H, s)

LC/MS, t=3.77 min, Molecular ion observed (MH)=465
consistent with the molecular formula
C,-H, .N,OF,>>CI*'Br

EXAMPLE 228
2-(2-Fluoro-4-chloro-phenylamino )-4-tritfluorom-
cthyl-pyrimidine-5-carboxylic acid cyclobutylm-

cthyl-amide
I8
O F b
Cl
O/\NJ\(\N ~
S
)\
N N
H
b

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide (80 mg) and 2-fluoro-4-chloroaniline (198 mg, ex Lan-
caster) afforded the title compound (94 mg) after purification
by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) & 1.67-2.08 (6H, m), 2.45 (1H, m), 3.23
(2H, 1), 7.31 (1H, d), 7.53 (1H, dd), 7.60 (1H, 1), 8.53 (1H 1),
8.64 (1H, s), 10.00 (1M, s)

LC/MS, t=3.59 min, Molecular ion observed (MH™)=403
consistent with the molecular formula C,-H, .N,O F,>>Cl
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EXAMPLE 229

2-(2-Fluoro-4-bromo-phenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclobutylm-
cthyl-amide

/\/Br

anp4

L
NP N X
Y

In a manner similar to Example 166, 2-chloro-4-tritfluo-
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide (80 mg) and 2-fluoro-4-bromoaniline (259 mg, ex Lan-
caster) afforded the title compound (95 mg) after purification
by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 1.67-2.00 (6H, m), 2.45 (1H, m), 3.23
(2H, t), 7.43 (1H, d), 7.54 (1H, t), 7.63 (1H, dd), 8.53 (1H 1),
8.64 (1H, s), 10.00 (1H, s)

LC/MS, t=3.63 min, Molecular ion observed (MH")=449
consistent with the molecular formula C, . H, . N,OF_,*'Br

EXAMPLE 230

2-(2-Bromo-4-chloro-phenylamino )-4-trifluorom-
cthyl dine-3-carboxylic acid cyclobutylmethyl-amide

F
O F F
Cl
)\
\N N/\
H
Br

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclobutylmethyl-
amide (80 mg) and 2-bromo-4-chloroaniline (281 mg, ex
Lancaster) afforded the title compound (105 mg) after puri-
fication by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) & 1.67-2.08 (6H, m), 2.45 (1H, m), 3.23
(2H, 1), 7.52 (2H, m), 7.85 (1M, s), 8.53 (1H 1), 8.60 (1M, s),
10.00 (1M, s)

LC/MS, t=3.75 min, Molecular 1on observed (MH™)=465
consistent with the molecular formula
C17H15N4OF335C181B1'
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EXAMPLE 231

2-(2-Fluoro-4-bromo-phenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclohexylm-
ethyl-amide

O L b

AN

Y O
N)\E/Y
g

7

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2-fluoro-4-bromoaniline (236 mg, ex Lan-
caster) afforded the title compound (96 mg) after purification
by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 0.90-0.92 (2H, m), 1.15-1.20 (3H, m),
1.44-1.46 (1H, m), 1.63-1.72 (5H, m), 3.05 (2H, 1), 7.44 (1M,
d), 7.55 (1H, 1), 7.64 (1H, dd), 8.55 (1H 1), 8.66 (1H, s), 10.00
(1H, s)

LC/MS, t 3.83 min, Molecular ion observed (MH™) 477
consistent with the molecular formula C, ,H, ,N,OF,*'Br

EXAMPLE 232

2-(2-Fluoro-4-bromo-phenylamino )-4-trifluorom-
ethyl-pyrimidine-35-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide

AN

)J\‘/\N Z ‘
O \N)\N/Y
H
F

7,

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (80 mg) and 2-fluoro-4-bromoaniline (235
mg, ex Lancaster) atlforded the title compound (100 mg) after
purification by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 1.16-1.23 (2H, m), 1.60 (2H, d), 1.71
(1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85 (2H, d), 7.43 (1H, d),
7.55 (1H, 1), 7.64 (1H, dd), 8.60 (1H, 1), 8.65 (1H, s), 10.10
(1H, s)

LC/MS, t=3.28 min, Molecular ion observed (MH™)=479
consistent with the molecular formula C, .H, N,O.,F,.*' Br
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EXAMPLE 233

2-(2-Chloro-4-tfluoro-phenylamino)-4-trifluorom-
ethyl-pyrimidine-5 carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide

O F F
)J\‘/\N  ave
\N)\g N
Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (80 mg) and 2-chloro-4-fluoroaniline (180
mg, ex Lancaster) afforded the title compound (95 mg) after
purification by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 6 1.14-1.23 (2ZH, m), 1.59 (2H, d), 1.71
(1H,m), 3.1 (2H,1),3.25(2H, m), 3.85 (2H, d), 7.27 (1H, m),
7.55 (2H, m), 8.58 (1H, t), 8.61 (1H, s), 10.00 (1H, s)

LC/MS, t=3.14 min, Molecular ion observed (MH")=433
consistent with the molecular formula C, H,-N,O,F.>>Cl

7,

K\/\

O\/

EXAMPLE 234

242-Chloro-4-bromo-phenylamino )-trifluoromethyl-
pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide

O F b

\N
o LA

Br

2,

Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (80 mg) and 2-chloro-4-bromoaniline (255
mg, ex Lancaster) atforded the title compound (102 mg) after
purification by trituration with 2N hydrochloric acid.

NMR (DMSO-d6) 8 1.14-1.23 (2H, m), 1.58 (2H, d), 1.72
(1H, m), 3.1 (2H, 1), 3.28 (2H, m), 3.84 (2H, d), 7.51 (1H, d),
7.59 (1H, dd), 7.82 (1H, d), 8.58 (1H, 1), 8.63 (1H, s), 10.00
(1H, s)

LC/MS, t=3.42 min, Molecular 1on observed (MH™)=495
consistent with the molecular formula
CIBHITN4OZF335CISIBI'
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EXAMPLE 235

2-(2-Chloro-4-cyano-phenylamino)-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid(tetrahydro-py-
ran-4-ylmethyl)-amide

I3

O F

F
)J\‘/\N FZ ‘/
\N»\NJ;;
H
Cl

Tz,

(\/\

O\/

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (80 mg) and 2-chloro-4-cyanoaniline (188
mg, ex Lancaster) afforded the title compound (22 mg).
Sample purified by mass directed auto-prep.

NMR (DMSO-d6) 6 1.14-1.23 (2H, m). 1.59 (2H, d), 1.72
(1H,m),3.12 (2H, 1), 3.23 (2H. m), 3.85 (2H, d), 7.87 (1H., ),
7.92 (1H, d), 8.14 (1H, s), 8.65 (1H, 1), 8.75 (1H, )., 10.20
(1H, s)

LC/MS, t=3.11 min, Molecular 1on observed (MH™)=440
consistent with the molecular formula C, ;H, N.O,F.>>Cl

EXAMPLE 236

2-(2-Chloro-4-trifluoromethyl-phenylamino )-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy-
dro-pyran-4-ylmethyl)-amide

I
O F b
F
saaeven
v N)\E X
Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (80 mg) and 2-chloro-4-trifluoromethyla-
niline (241 mg, ex Lancaster) atforded the title compound (48
mg). Sample purified by mass directed auto-prep.

NMR (DMSO-d6) 8 1.17-1.23 (2H, m), 1.59 (2H, d), 1.72
(1H,m), 3.12 (2H, 1),3.23 (2H, m), 3.85 (2H, d), 7.77 (1H, d),
7.88 (1H, d), 7.96 (1M, s), 8.63 (1H, 1), 8.72 (1H, s), 10.15
(1H, s)

LC/MS, t=3.47 min, Molecular ion observed (MH™)=483
consistent with the molecular formula C,,H, N,O.F.*>Cl
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EXAMPLE 237

2-(2 Chloro-4-cyano-phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylm-

cthyl-amide
F
O F F
N
/\/\N/U\/\N F A
T
N NN N N
H
Cl

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2-chloro-4-cyanoaniline (189 mg, ex Lan-
caster) afforded the title compound (15 mg). Sample purified
by mass directed auto-prep.

NMR (DMSO-d6) & 0.90 (2H, m), 1.15-1.23 (3H. m).
1.44-1.46 (1H, m), 1.67-1.73 (5H, m), 3.06 (2H, 1), 7.87 (1H,
dd), 7.92 (1H, d). 8.14 (1H, d), 8.58 (1H1),8.74 (1H, 5), 10.10
(1H, s)

LC/MS, t=3.67 min, Molecular 1on observed (MH™)=438
consistent with the molecular formula C, ,H, N.OF,>>Cl

EXAMPLE 238

2-(2-Bromo-4-chloro-phenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclohexylm-

cthyl-amide
b
O F b
/\/\N)I\‘ XN = N -
i )\
\/ \N/ N N
H
Br

In a manner similar to Example 166, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (80 mg) and 2-bromo-4-chloroaniline (257 mg, ex
Lancaster) afforded the title compound (23 mg). Sample puri-
fied by mass directed auto-prep.

NMR (DMSO-d6) 8 0.89-0.95 (2H, m), 1.15-1.20 (3H, m),
1.44-1.46 (1H, m), 1.62-1.72 (5H, m), & 3.04 (2H, 1), 7.52
(2H, m), 7.85 (1H, d), 8.53 (1H 1), 8.61 (1M, s), 10.00 (1H, s)

LC/MS, t=3.94 min, Molecular 1on observed (MH™)=493
consistent with the molecular formula
C19H19N4OF335C181B1'
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EXAMPLE 239

2-(2-Bromo-4-chloro-phenylamino )-4-trifluoroms-
ethyl-pyrimidine-5-carboxylic acid (tetrahydro-py-
ran-4-ylmethyl)-amide

I3

O F b

(\/\EJ\/\\N

/\/Cl

O\/

LN)\N/\(‘
H
Br

In a manner similar to Example 166, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-
ylmethyl)-amide (80 mg) and 2-bromo-4-chloroaniline (2535
mg, ex Lancaster) afforded the title compound (6 mg).
Sample purified by mass directed auto-prep.

NMR (DMSO-d6) 06 1.14-1.23 (2H, m), 1.58 (2H, d), 1.72
(1H, m), 3.1 (2H,1),3.28 (2H, m), 3.84 (2H, d), 7.50 (2H, m),
7.82 (1H, d), 8.58 (1H, t), 8.63 (1H, s), 10.00 (1H, s)

LC/MS, t=3.40 min, Molecular ion observed (MH")=495
consistent with the molecular formula
C,:H,-N,O,F.>>CI°'Br

EXAMPLE 240

2-(3-Bromophenylamino )-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid cyclopropylmethyl-amide

b

O F F
aaele
H
(L
H

In a manner similar to Reference Example 1 (¢) 2-(3-
bromophenylamino)-4-trifluoromethyl-pyrimidine-5-car-
boxylic acid (80 mg) and cyclopropylmethylamine (19 mg,
ex Lancaster) afforded the title compound (24 mg). Sample
purified by mass directed auto-prep.

NMR (DMSO-d6) 6 0.22 (2H, m), 0.45 (2H, m), 1.67 (1H,
m), 3.13 (2H, 1), 7.23 (1H,d), 730 (1H, t), 7.72 (1H, d), 8.10
(1H, m), 8.68 (1H, t), 8.80 (1H s), 10.60 (1H, s)

LC/MS, t=3.49 min, Molecular ion observed (MH")=417
consistent with the molecular formula C, .H,.N,OF.*'Br

EXAMPLE 241

Br

2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid cyclopropylmethyl-

amide
F
O F F
)J\/‘\ Z “l
vAR S
)\
\N N/\
H
Cl
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In a manner similar to Reference Example 1 (¢) 2-(2,4-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxylic acid (80 mg) and cyclopropylmethylamine (19 mg,
ex Lancaster) atforded the title compound (58 mg).

NMR (DMSO-d6) 6 0.22 (2H, m), 0.45 (2H, m), 1.67 (1H,
m), 3.13 (2H, 1), 7.23 (1H, d), 7.30 (1H, t), 7.72 (1H, d), 8.10
(1H, m), 8.68 (1H, t), 8.80 (1H s), 10.60 (1H, s)

LC/MS, t=3.56 min. Molecular ion observed (MH™)=405
consistent with the molecular formula C, .H,,N,OF,>>Cl

EXAMPLE 242

2-(2,3-Difluorophenylamino )-4-tritfluoromethyl-pyri-
midine-5-carboxylic acid cyclohexylmethyl-amide

O
7 ‘ N X E/ < >
\
AN E)\N/ :
e F F

To a solution of 2-chloro-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclohexylmethyl-amide (Example 166a)
(50 mg) i 1,4-dioxan (1 ml) was added 2,3-difluoroaniline
(Aldrich) (113 mg) and the mixture was stirred at reflux for 47
hours using a Radleys Greenhouse Parallel Synthesiser. The
dioxan was removed using a nitrogen blow down unit. The
residue was taken up into methanol (0.5 ml) and dimethyl-
sulfoxide (0.5 ml) and purified using a mass directed auto-
preparative system to give the title compound (16 mg)

NMR (Chloroform-d6) 60.94-1.08 (2H, m) 1.15-1.34 (3H,
m), 1.5-1.6 (>1H,m & water) 1.65-1.73 (1H, m), 1.73-1.83
(4H, m), 3.30 (2H, t,), 5.91 (1H, bs) 6.88-6.98 (1H, m) 7.08-
7.1 (1H, m), 7.66 (1H, bs), 8.16-825 (1H, m), 8.75 (1H, s).

LC/MS t=3.66 min, [MH"] 415 consistent with the
molecular formula C,,H, ,;F.N,O

EXAMPLE 243

2-(2-Fluoro-3-trifluoromethyl-phenylamino )-4-trif-
luoromethyl-pyrimidine-3-carboxylic acid cyclo-
hexylmethyl-amide

O
N X N~ < >
‘ H
F )\/ F
N N
H
2 F F

In a manner similar to Example 242, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (Example 166a) (50 mg) i 1,4-dioxan (1 ml) and
2-tluoro-3-trifluoromethylphenylamine (Aldrich) (156 mg)
were reacted to give the title compound (11 mg)

NMR (Chloroform-d6) 8 0.94-1.08 (2H, m), 1.15-1.34
(3H, m), 1.55-1.59 (1H, m), 1.65-1.73 (1H, m), 1.73-1.83
(4H, m), 3.30 (2, t,), 5.91 (1H, bs), 7.28-7.37 (2H, m), 7.74
(1H, bs), 8.65-8.73 (1H, m), 8.77-8.80 (1H, m)
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LC/MS t=3.66 min [MH']=465 consistent with the
molecular formula C,,H, ,F-N,O

EXAMPLE 244

2-(2-Chloro-4-methylphenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylm-
ethyl-amide

T,

AN XY
\/‘\ )‘\ 7 £
K

To a solution of 2-chloro-4-trifluoromethyl-pyrimidine-5-
carboxylic acid cyclohexylmethyl-amide (Example 166a)
(50 mg) 1 1,4-dioxan (1 ml) was added 2-chloro-4-meth-
ylphenylamine (Aldrich) (109 mg) the mixture was stirred at
reflux for 24 hours using a Radleys Greenhouse Parallel Syn-

thesiser. The dioxan was removed using a nitrogen blow down
unit The residue was taken up into methanol (0.5 ml) and
dimethylsulfoxide (0.5 ml) and purified using mass directed
auto-preparative system to give the title compound) (24 mg)

NMR (Methanol-d6) & 1.50-1.60 (2H, m), 1.70-1.89 (3H.
m), 2.06-215 (1H, m), 2.2-2.26 (1H, m), 2.27-2.38 (4H, m).
2.88 (3H, 5),3.71 (2H, d), 7.68 (1H, d), 7.85 (1H, s), 8.31 (1H,
d), 9.10 (1H, s).

LC/MS t=3.81 min, [MH"]=427 consistent with the
molecular formula C, ,H,,>>CIF,N,O

EXAMPLE 245

2-(4-Chloro-3-methoxyphenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylm-
cthyl-amide

O
Cl N\ o *’ )
| H
LA

O N N
/ F F

In a manner similar to Example 243, 2-chloro-4-trifluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (Example 166a) (50 mg) i 1,4-dioxan (1 ml) and
4-chloro-3-methoxy-phenylamine (Wychem) (122 mg) were
reacted to give the title compound (33 mg)

NMR Methanol-d6) & 0.95-1.06 (2H, m), 1.20-1.34 (3H,
m), 1.55-1.64 (1H, m), 1.65-171 (1H, m), 1.72-1.85(4H, m),
3.19 (2H, d), 3.90 (3H, s), 7.18 (1H, dd), 7.27 (1H, d), 7.80
(1H, bs), 8.64 (1Hs).

LC/MS t=3.79 min, [MH"| 443 consistent with the
molecular formula C,,H,,>>CIF,N,O,

10

15

20

25

30

35

40

45

50

55

60

65

144
EXAMPLE 246

2-(5-Chloro-2-methylphenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclohexylm-
cthyl-amide

Cl O
A \N)‘\N/XF
H

FF

In a manner similar to Example 243, 2-chloro-4-tritluo-
romethyl-pyrimidine-5-carboxylic acid cyclohexylmethyl-
amide (Example 166a) (50 mg) mn 1,4-10xan (1 ml) and
S-chloro-2-methyl aniline (Aldrich) (110 mg) were reacted to
give the title compound (36 mg)

NMR (Methanol-d6) & 1.47-1.59 (2H, m), 1.72-1.89 (3H,
m), 2.05-2.18 (1H, m) 2.19-2.25 (1H, m), 2.31 (4H, t), 2.79
(3H,s),3.71 (2H, d), 7.76 (1H, dd), 7.76 (1H. d), 8.17 (1H, d),
9.09 (1H, s)

LC/MS t=3.77 min [MH"|=427 consistent with the
molecular formula C,,H,,>>CIF,N,O

EXAMPLE 247

2-(3-Chloro-4-tfluoro-phenylamino)-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclopentylm-

cthyl-amide
b
b F O
)‘\
Cl/\ E N/

2-Chloro-4-trifluoromethyl-pyrimidine-5-carboxylic acid
cyclopentylmethyl-amide (116 mg Example 183a), 3-chloro-
4-fluoroaniline (ex-Aldrich, 275 mg), and 1,4-dioxan (1.2 ml)
were stirred at 100° C. under nitrogen for 6 h. The cooled
reaction mixture was evaporated 1n vacuo, treated with ethyl
acetate (5 ml), washed with aqueous 2M hydrochloric acid
(2x3 ml), followed by brine, and dried (Na,SO,). The solu-

tion was evaporated 1n vacuo to give the title compound (104
mg).

NMR o6 (DMSO-d6)1.153-1.32 (2H,m), 1.46-1.66 (4H,m)
1.66-1.78 (2H, m), 2.1 (1H, q), 3.17 (2H.t), 7.4 (1H, t), 7.63-
7.7 (1H, m), 8.05(1H, dd), 8.61 (1H, t), 8.79 (1H, s), 10.6
(1H,s).

LC/MS t=3.7 min. Molecular 1on observed [MH+]|=417
consistent with the molecular formula C, H, ,F,N,O.
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EXAMPLE 248

2-(3-Chloro-2-fluoro-phenylamino )-4-trifluorom-
cthyl-pyrimidine-5-carboxylic acid cyclopentylm-
ethyl-amide

0

Cl N N
H

In a manner similar to Example 247/, 3-chloro-2-fluoroa-
niline (ex-Acros, 275 mg) was reacted for 18 h, worked up
analogously, then stirred 1n 1sohexane (6 ml), and filtered off
to give the title compound (82 mg).

NMR o (CDCl;) 1.2-1.34 (2H, m), 1.55-1.76 (>4H,
m+H,0), 1.78-1.89 (2ZH, m), 2.16 (1H, q), 3.41 (1H, t), 5.83-
5.95 (1H, brt), 7.1-7.18 (2H, m), 7.28 (1H, s), 7.66 (1H, brs),
8.3-8.4 (1H, m), 8.75 (1H, s).

LC/MS t=3.7 min, Molecular 1on observed [MH™]| 417
consistent with the molecular formula C,H, ,CIF_ N,O.

EXAMPLE 249

2-(2-Chloro-5-fluoro-phenylamino )-4-trifluorom-
cthyl-pyrimidine-3-carboxylic acid cyclopentylm-
ethyl-amide

b F O

F
I
Cl

h

2-Chloro-4-trifluoromethyl-pyrimidine-3-carboxylic acid
cyclopentylmethyl-amide (100 mg Example 183a), 2-chloro-
S-fluoroaniline (ex-Fluorochem, 237 mg), and 1,4-dioxan (1
ml) were stirred at 100° C. under nitrogen for 18 h. The cooled
reaction mixture was evaporated 1n vacuo, treated with ethyl
acetate (5 ml), washed with aqueous 2M hydrochloric acid
(2x3 ml), followed by water (2x3 ml), and dried (Na,SO,).
The solution was evaporated 1n vacuo and the residue purified
by mass directed auto-preparative purification to give the title
compound (35 mg).

NMR o (CDCly) 1.2-1.35 (2H, m), 1.53-1.76 (>4H,
m+H,0), 1.78-1.90 (2H, m), 2.17 (1H, q), 3.41 (2H, dd), 5.9
(1H, brt), 7.0-7.11 (2H, m), 7.65-7.7 (1H, m) 8.56 (1H, dd),
8.79 (1H, s).

LC/MS t=3.67 min, Molecular 1on observed [MH™| 417
consistent with the molecular formula C, H,,Cl F,N,O.

10

15

20

25

30

35

40

45

50

55

60

65

146
EXAMPLE 250

2-(3,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid (tetrahydro-pyran-4-ylm-
cthyl)-amide

F
O F F
(\/\NJ\/\N ravae
oL C
H

In a manner similar to Reference Example 1(c) 2-(3,4-
dichlorophenylamino)-4-trifluoromethyl-pyrimidine-3-car-
boxvylic acid (30 mg) and 4-aminomethyltetrahydropyran (20
mg, ex CombiBlocks) atfforded the title compound (38 mg).

NMR (DMSO-d6) 6 1.18-1.25 (2ZH, m), 1.62 (2H, d), 1.74
(1H, m), 3.1 (2H, 1), 3.25 (2H, m), 3.85 (2H, d), 7.60 (1H, t),
7.69 (1H, m), 8.16 (1H, dd), 8.64 (1H, t), 8.84 (1H, s), 10.70
(1H, s)

LC/MS, t=3.45 min, Molecular ion observed (MH")=449
consistent with the molecular formula C,H,,N,0,>>Cl1,F,

EXAMPLE 251

2-(Phenylamino )-4-trifluoromethyl-pyrimidine-3-
carboxylic acid cyclopentylmethyl-amide

b

O F F
O
L

In a manner similar to Reference Example 1 (¢), 2-(Phe-
nylamino )-4-trifluoromethyl-pyrimidine-5-carboxylic  acid
(30 mg) and cyclopentylmethylamine hydrochloride (21 mg)
afforded the title compound (32 mg) after purification by
trituration with diethylether.

NMR (DMSO-d6) 6 1.20-1.25 (2H,m), 1.48-1.72 (6H, m),
2.07(1H,m),3.13 (2H, 1), 7.04 (1H,1),7.34 (2H, 1), 7.74 (2H,
d), 8.58 (1H, t), 8.70 (1H s), 10.35 (1H, s)

LC/MS, t=3.52 min, Molecular ion observed (MH")=365
consistent with the molecular formula C, H, N ,OF,

~ ]
E\

EXAMPLE 252

2-(2-Fluoro-3-trifluoromethyl-phenylamino )-4-trif-
luoromethyl-pyrimidine-5-carboxylic acid cyclobu-
tylmethyl-amide

I3

F O
AN
‘ H
)\
N N
H

F F F

2-Chloro-4-trifluoromethyl-pyrimidin-3-carboxylic  acid
cyclobutylmethyl-amide (200 mg) 1n 2-fluoro-3-trifluorom-
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cthyl)aniline (0.5 ml) was heated at 180° C. under microwave
irradiation for 30 minutes. The residue was dissolved 1n
dichloromethane and purified over silica gel (Merck 9385)
using the Biotage Horizon system eluting with 10% ethylac-
ctate/1sohexane to 100% ethyl acetate gradient to afford the
title compound.

NMR (CDCl,) 01.70-1.81 (2H, m), 1.86-2.00 (2ZH, m),
2.07-2.17 (2H, m), 2.51-2.65 (1H, m), 3.48 (2H, dd), 5.78-
5.86 (1H, m), 7.25-7.36 (2H, m), 7.70-7.76(1H, bs), 8.64-
8.72 (1H, m), 8.75 8.79 (1H, s)

LC/MS, t=3.64 min, Molecular ion observed (MH)=437
consistent with the molecular formula C, H, .F,N,O

EXAMPLE 233

2-(2-Methyl-4-chloro-phenylamino )-4-tritfluorom-
ethyl-pyrimidine-3-carboxylic acid cyclobutylm-
ethyl-amide

N

‘ AN

N /\<>
\g\)\

7,

To a solution of 2-chloro-4-trifluoromethyl-pyrimidin-5-
carboxylic acid cyclobutylmethyl-amide (50 mg) in 1,4-di-
oxan (1.0 ml) was added 2-methyl-4-chloroaniline (120 mg)
and the solution heated at 180° C. under microwave irrdiation
for 30x2 minutes. The residue was dissolved 1n 1:1 DMSO:
methanol (11.0 ml) and purified by Mass Directed Auto-
Purification to afford the title compound (36 mg).

NMR (CDCl;) o0 1.79-1.80 (2H, m), 1.85-1.99 (2H, m),
2.05-2.16 (2H, m), 2.25-2.63 91H, m), 5.74-5.83 (1H, m),
7.15 (1H, bs), 7.2-7.78 (2H, m), 7.81 (1H, d), 8.66 (1H, s)

LC/MS, t=3.6 min, Molecular ion observed (MH")=398
consistent with the molecular formula C,H, ,Cl F;N,O

EXAMPLE 254

2-(2-Tnfluoromethyl-4-bromo-phenylamino )-4-trii-
luoromethyl-pyrimidine-5-carboxylic acid (tetrahy-
dro-pyran-4-ylmethyl)-amide

I3
F F O
Br \ N/\‘)J\N
H
)\ O
/\N "
F H
F F

2-Chloro-4-trifluoromethyl-pyrimidin-5-carboxylic acid
(tetrahydro-pyran-4-ylmethyl)-amide (80 mg) i 2-trifluo-
romethyl-4-bromoaniline (0.5 ml) was heated at 190° C.
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under microwave 1rradiation for 20 minutes. The sample was
purified by mass directed auto-purification to afford the title
compound (21 mg).

NMR (DMSO-d6) 6 1.15-1.23 (ZH, m), 1.57 (2H, d), 1.60
(1H, m), 3.09 (2H, t), 3.26 (2H, 1), 3.84 (2H, d), 7.51 (1H, d),
7.95 (2H, m), 8.58 (2H, s.t), 10.00 (1H, s)

LC/MS, t=3.41 min, Molecular 1ion observed (MH")=529
consistent with the molecular formula C,,H,-N,O,F.*'Br

EXAMPLE 255

2-(3-Chlorophenylamino)-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid (tetrahydrothiopyran-4-ylm-
cthyl)amide

a) 4-(Aminomethyl)tetrahydrothiopyran

H,N

A solution of borane-tetrahydrofuran complex (1M 1n tet-
rahydrofuran, 11 ml) was added over 5 minutes to a solution
of tetrahydro-2H-thiopyran-4-carbomitrile (1.27 g) [Heim-
gartner et al, Helv. Chim. Acta 80(3), 1528 (1997)] 1n dry
tetrahydrofuran (5 ml) under nitrogen at room temperature.
The solution was heated at retlux overmight, then cooled to
20° C. Methanol-(15 ml) was added dropwise keeping the
temperature below 25° C., then the mixture was cooled to 0°
C. and dry hydrogen chloride was bubbled through for 15
mins. The resulting mixture was heated at reflux for 1.5 hours,
evaporated and the residue re-evaporated twice from metha-
nol. Ether (30 ml) was added giving a white oi1ly solid. The
cther was decanted and the residue was dissolved 1n water (30
ml) and extracted with dichloromethane (2x30 ml). The
remaining aqueous was made strongly basic with sodium
hydroxide and extracted with dichloromethane (2x30 ml).
The combined extracts were dried over potassium carbonate
and evaporated to give the title compound (390 mg)

NMR (DMSO) o6 1.2 (SH, m), 2.0 (2H, m), 2.36 (2H, m),
2.55 (4H, m).

b) 2-(3 Chlorophenylamino)-4-trifluoromethyl-pyri-
midine-5-carboxylic acid (tetrahydrothiopyran-4-
ylmethyl)amide

F
F F
\./ O

R NF v O\

sUeRae

/\/\N \N N
H

In a manner similar to Reference Example 1b) 2-(3-chlo-
rophenylamino)-4-tritfluoromethylpyrimidine-3-carboxylic
acid (95 mg) and 4-aminomethyl)tetrahydrothiopyran (79
mg) (above) gave the title compound (92 mg).

NMR (DMSO-d6)0 1.26 (2H, m), 1.55 (1H, m), 2.01 (2H,
m),2.60 (4H, m),3.10(2H,t), 7.09 (1H, m), 7.37 (1H, t), 7.65
(1H, m), 7.96 (1H, m), 8.63 (1H, 1), 8.81 (1H, s), 10.6 (1H, s).

Cl
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LC/MS CF111437, t=3.61 min, Molecular 1on observed

(MH")=431 consistent with the molecular formula
C,H, ¢ CIF,N,OS
EXAMPLE 256

2-(2,4-Dichlorophenylamino )-4-trifluoromethyl-
pyrimidine-5-carboxylic acid (tetrahydrothiopyran-
4-ylmethyl)amide

Cl

N/ N/\
T

Cl

In a manner similar to Reference Example 1b) 2-(2.4-
dichlorophenylamino)-4-tritfluoromethyl-pyrimidine-5-car-
boxylic acid (106 mg) and 4-(aminomethyl)tetrahydrothi-
opyran (79 mg) (Example 255a) gave the title compound (82
mg).

NMR (DMSO-d6) 06 1.27 2H, m), 1.55 (1H, m), 2.00 (2H,
m),2.59 (4H,m),3.08 (2H,t),7.47 (1H,m),7.57 (1H,d),7.72
(1H, m), 8.59 (1H, t), 8.64 (1H, s), 10.0 (1H, s).

LC/MS CF111493, t=3.70 min, Molecular 1on observed

(MH™)=465 consistent with the molecular formula
C,.H,,°Cl.F;N,OS

EXAMPLE 263

2-(3-Chlorophenylamino )-4-trifluoromethyl-pyrimi-
dine-3-carboxylic acid (2-oxo-propyl)-amide

b F O

N N/ ‘ E/\ﬂ/
F \E)\N O

Cl

To a stirred solution of 2-(3-chloro-phenylamino )-tritluo-
romethyl-pyrimidine-5-carboxylic acid (2-hydroxy-propyl)-
amide (200 mg) in dimethylsulfoxide (6.0 ml) and triethy-
lamine (324 mg) at 0° C. was added a solution of sulphur
trioxide-pyridine complex (250 mg) in dimethylsulfoxide
(6.0 ml). This was allowed to warm to room temperature and
alter 2 hours the mixture was diluted with dichloromethane
and washed twice with 0.1N hydrochloric acid. The organic
layer was dried (Na,SO,) and evaporated. The sample was
purified by mass directed auto-purification to atford the title
compound (91 mg).

NMR (DMSO-d6) 0 2.15 (3H, s), 4.13 (2H, d), 7.10 (1H,
d), 7.36 (1H, t), 7.67 (1H, d), 7.96 (1H, s), 8.84 (1H, s), 8.94
(1H, t), 10.55 (1H, s)

LC/MS, t=3.18 min, Molecular ion observed (MH")=373
consistent with the molecular formula C,.H, ,N,O,F,>>Cl
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EXAMPLE 264

2-(3-Chlorophenylamino )-4-trifluoromethylpyrimi-
dine-5-carboxylic acid (dioxo-hexahydro-11°-thiopy-
ran-4-ylmethyl)-amide

F
F T )
N ‘ N
/]\ H S —
Cl N N A\

2-(3-Chlorophenylamino )-4-trifluoromethylpyrimidine-
S-carboxylic acid (tetrahydro-thiopyran-4-ylmethyl)-amide
(Example 255) (82 mg) was dissolved in dichloromethane (15
ml) and cooled 1n an ice bath. A solution of 3-chloroperben-
zoic acid (95 mg; Lancaster 50-36%) in dichloromethane (5
ml) was added dropwise over 5 mins. The resulting solution
was stirred at room temp for 2 hrs then a saturated solution of
sodium sulphite (10 ml) was added and the mixture was
stirred for 15 mins. Dichloromethane (20 ml), saturated
sodium bicarbonate solution (20 ml) and water (30 ml) were
added, separated and the organics were washed with water
(2x30 ml), dried over magnesium sulphate and evaporated to
an oil. Purification by chromatography on silica gel (dichlo-
romethane/methanol 10:1) gave the title compound (17 mg).

LC/MS t=3.09 min, Molecular ion observed (MH")=463
consistent with the molecular formula C, .H,>>Cl F,N,O,S

EXAMPLE 265

2-(2,4-Dichlorophenylamino )-4-trifluoromethylpyri-
midine-5-carboxylic acid (dioxo-hexahydro-11°-thi-
opyran-4-ylmethyl)-amide

F
F\/F |
Cl\‘ N N/\‘)J\N/\/\‘
|
P N)\N/ H \/S\\ZO
Cl }‘I

In a similar manner to Example 264, 2-(2,4-dichlorophe-
nylamino)-4-trifluoromethylpyrimidine-5-carboxylic  acid
(tetrahydro-thiopyran-4-ylmethyl)-amide (Example 256) (72
mg) and 3-chloroperbenzoic acid (146 mg) gave the title

compound (63 mg)
LC/MS t=3.21 min, Molecular ion observed (MH™)=497

consistent with the molecular formula C, H,,”>CL,F.N,O,S

EXAMPLE 266

Preparation of Nanomilled Compound

2.5 g of compound of example 176 was weighed 1into a 10
ml centrifuge tube. 25 ml 01 0.3 mm yttrium zircomum (Y'1Z)
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ceramic milling beads (Manufacturer: Tosoh, Japan; Sup-
plier: Glen Creston Ltd., batch no. 5280130030)”) was
weighed mto a 50 ml milling pot. 22.5 ml of aqueous 1.5%
HPMC was measured with a measuring cylinder into a 100 ml
beaker. This solution was homogenised for 3 seconds with an
Ultra Turrax T25 homogeniser. Approximately 200 mg of the
2.5 g of the compound was added to the HPMC solution and
homogenised at the lowest speed setting until the powder was
wetted. This was repeated until all the compound had been
added. The speed of the homogeniser was then increased to
maximum and the suspension was homogenmised for a further
3 minutes. This suspension was allowed to stand for 30 min-
utes 1n order to allow some of the foam to disperse. The
suspension was then poured into the 50 ml pot containing the

Y'TZ milling beads, stirring to release any trapped air. The lid
to the pot was then fitted and the pot sealed with some Nesco
f1lm. This procedure was repeated for a second 50 ml nanom-
illing pot and both pots were placed on a Retsch mill and
milled for a total of 8 hours.

The milling pots were removed from the Retsch mill and
left to cool and for the foam to disperse overnight. In the
morning the suspension and bead mixture was passed through
a 200u, 40 mm diameter screen. The contents from each S0 ml
pot was washed with aqueous 1.5% HPMC: 10% of the origi-
nal suspension volume (1.¢. 2.5 ml). The suspension from the
2 pots was combined to make 1 batch. The suspension
obtained from the method above was named the concentrate.

A sample of the concentrate was diluted 1 in 4 with aque-

ous 1.5% HPMC to give a nominal concentration of 25
mg/ml. Thas first dilution was assayed by HPLC. The con-

centration of the concentrate was calculated to be 91.21
mg/ml.

HPIL.C Conditions

Column: Symmetry C, 4 5u3.9%150 mm column; flow rate
1.0 ml/min; column temp 40° C.; UV detection at 280 nm.

Mobile phase gradient: A: water+0.1% trifluoro acetic acid
(TFA)

B: acetonitrile+0.1% TFA

TABLE A
HPI.C gradient
Time (min.) A (%) B (%)
0 90 10
15 10 90
20 10 90
20.1 90 10
30 90 10

A particle size analysis was carried out on the Lecotrac
laser particle size analyser. The results are shown 1n Table B
along with the results from the starting material for compari-
SOn:

TABLE B

Particle Size Analvsis

Pre-nanomilling Post-nanomilling

50% 95% 50%
percentile (n) percentile (u) percentile (1)

95%

Compound percentile (u)

Example 176 13.15 08.7 0.33 1.78
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A dilution of nominally 15.0 mg/ml was prepared using
21.36 ml of the concentrate and (100-20.34)m1=83.64 ml of

diluent (aqueous 1.5% HPMC).

Compounds of Examples 19, 34, 194, 217, 228, 247 were
nanomilled on a 1 g scale using the process described above
and the particle size analysed pre and post nanomilling. The
results are given 1n Table C.

TABLE C
Pre-nanomilling Post-nanomilling
50% 95% 50% 95%
Compound percentile () percentile (u) percentile (i) percentile (W)
Ex 247 13.2 68.7 0.64 2.53
Ex 217 5.70 34.9 0.34 1.30
Ex 19 5.22 25.5 0.40 1.40
4.65 47.1 0.44 1.69
6.78 33.7 0.56 1.97
10.46 32.7 0.18 0.56

Formulations for pharmaceutical use incorporating com-
pounds of the present invention either pre or post nanomilling
can be prepared 1n various forms and with numerous excipi-
ents. Examples of such formulations are given below.

EXAMPLE 267

Inhalant Formulation

A compound of formula (I) or a pharmaceutically accept-
able derivative thereof, (1 mg to 100 mg) 1s acrosolized from
a metered dose ihaler to deliver the desired amount of drug
per use.

EXAMPLE 268

Tablet Formulation

Tablets/Ingredients Per Tablet
1. Active ingredient 40 mg
(Compound of formula (I) or
pharmaceutically acceptable derivative)
2. Corn Starch 20 mg
3. Alginic acid 20 mg
4. Sodium Alginate 20 mg
5. Mg stearate 1.3 mg

Procedure for Tablet Formulation:

Ingredients 1, 2, 3 and 4 are blended 1n a suitable mixer/
blender. Suificient water 1s added portion-wise to the blend
with careful mixing after each addition until the mass 1s of a
consistency to permit its conversion to wet granules. The wet
mass 1s converted to granules by passing 1t through an oscil-
lating granulator using a No. 8 mesh (2.38 mm) screen. The
wet granules are then dried 1n an oven at 140° F. (60° C.) until
dry. The dry granules are lubricated with ingredient No. 5, and
the lubricated granules are compressed on a suitable tablet
press.

EXAMPLE 269

Parenteral Formulation

A pharmaceutical composition for parenteral administra-
tion 1s prepared by dissolving an appropriate amount of a
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compound of formula (I) 1n polyethylene glycol with heating.
This solution 1s then diluted with water for injections Ph Eur.
(to 100 ml). The solution 1s then rendered sterile by filtration
through a 0.22 micron membrane filter and sealed 1n sterile
containers.

The mvention claimed 1s:

1. 2-(2,4-Dichlorophenylamino)-4-trifluoromethylpyrimi-
dine-3-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide
or a pharmaceutically acceptable salt thereof.

2. The compound as claimed in claim 1 1n nanoparticulate
form.

3. 2-(2,4-Dichlorophenylamino)-4-trifluoromethylpyrimi-
dine-3-carboxylic acid (tetrahydropyran-4-ylmethyl)-amide.

4. The compound as claimed in claim 3 1n nanoparticulate
form.

5. A pharmaceutical composition comprising 2-(2.4-
dichlorophenylamino )-4-trifluoromethylpyrimidine-5-car-
boxylic acid (tetrahydropyran-4-ylmethyl)-amide or a phar-
maceutically acceptable salt thereof.

6. The pharmaceutical composition as claimed in claim 3
further comprising a pharmaceutical carrier or diluent
thereof.

7. The pharmaceutical composition as claimed in claim 6.
turther comprising a second therapeutic agent.

8. The pharmaceutical composition as claimed 1n claim 3
wherein the compound 1s 1n nanoparticulate form.

9. The pharmaceutical composition as claimed 1n claim 8
further comprising a pharmaceutical carrier or diluent
thereol.

10. A pharmaceutical composition comprising 2-(2,4-
dichlorophenylamino)-4-tritfluoromethylpyrimidine-5-car-
boxylic acid (tetrahydropyran-4-ylmethyl)-amide.
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11. The pharmaceutical composition as claimed in claim
10 further comprising a pharmaceutical carrier or diluent
thereof.

12. The pharmaceutical composition as claimed in claim
11 further comprising a second therapeutic agent.

13. The pharmaceutical composition as claimed 1n claim
10 wherein the compound 1s 1n nanoparticulate form.

14. The pharmaceutical composition as claimed 1n claim
13 further comprising a pharmaceutical carrier or diluent
thereof.

15. The pharmaceutical composition as claimed 1n claim
14 further comprising a second therapeutic agent.

16. A method of treating a human or amimal subject sutier-
ing from pain selected from the group consisting of inflam-
matory pain, visceral pain, cancer pain, neuropathic pain,
post operative pain, acute pain, rheumatoid arthritic pain, and
osteoarthritic pain, which comprises administering to said
subject a therapeutically effective amount of 2-(2,4-dichlo-
rophenylamino)-4-trifluoromethylpyrimidine-3-carboxylic
acid (tetrahydropyran-4-ylmethyl)-amide or a pharmaceuti-
cally acceptable salt thereof.

17. The method claimed claim 16 wherein the condition 1s
osteoarthritic pain.

18. A method of treating a human or animal subject sutier-
ing from an inflammatory bowel disease which comprises
administering to said subject a therapeutically effective
amount of 2-(2.4-dichlorophenylamino)-4-trifluorometh-
ylpyrimidine-5-carboxylic acid (tetrahydropyran-4-ylm-
cthyl)-amide or a pharmaceutically acceptable salt thereof.

19. The method as claimed claim 18 wherein the inflam-
matory bowel disease 1s selected from the group consisting of
Crohn’s disease and ulcerative colitis.

¥ o # ¥ ¥
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